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THE SOCIETY. 


4th, 1905.—The meeting was ‘called to 8. 
, G. W. Tillson, M. Am. Soe. C. E., in the chair; Chas. Warren mage 
“e 4 “Hunt, Secretary; and present, also, 88 members and 12 guests. _ “ 
oe minutes of the meetings of December 7th and 21st, 1904, _ 
were approved as printed in the Proceedings for December, 1904, 
‘paper ‘entitled “Methods of Location on the Choctaw, Okla- 
-homa and Gulf Railroad,” by F. Lavis, Assoc. M. Am. Soe. OC. E., 
“presented by the e author. The pa was discussed 
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MIN NUTES OF M MEETIN 
‘Ballots for 1 — ‘were canvassed, and the following can- 


Wu LIAM BaRNETT, Athen, Ge. 
Ernest WILDER CuLarKE, Cristobal, Canal Zone, 
Croup Cuirrorp ConKLING, Buffalo, N. 
Easpy, JR., Philadelphia, 
Martin N FLorscu, Rochester, N. Y. 
Porter Dwicur Forp, Richmond Hill, N. 
AMES Haistep, New York City. 


Joun Kyicuton, New York City. 
Stivman Laneruorn, New York City. 


om 


Spencer Mernirr, Tarrytown, N. 
Newman, Los Angeles, 
Frankuin Boston, Mass. 

rhe 
As ASsociaTE Mempers. 


‘Epwarp BoarpMan, New York City 


Frank Harvir Carrer, Waterville, Me. 
Harry Outen Corre, New York City. 
James Haven San 1 Francisco, Cal. 
Joun Wituiams Doty, New York City. 


Warnes Byron Harrisburg, Pa 
Joun Myers, Atlantic City, N. 
J 
STEVENS Oakes, Seattle, Ww ‘ash. 


rection, on January 34,1905: 
‘Crayton ALLEN, Albany, N. Y. 
CLINTON Sumyer Burns, Kansas City, Mo. 
Conquest TucKER, York City. 
Dante Lawrence Turner, New York Cit 
Jay W arson, Cleveland, Ohio. 


‘The election of the following candidates, by the Board of D 


ection, on J January 3d, 1905: 
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As JUNIORS. 


umbus, Ohio. 


The Secretary announced the death of Joun LER CUNNING- 


will be I be printed in the Proceedings for February, - 
January 3d, 1905.—Vic ice- President Deyo in the chair; Chas. 
a... arren Hunt, Secretary ; and present, also, Messrs. Buck, Craven, — 
4a _ Croes, Ellis, Gowen, N. P. Lewis, Pegram, Osgood and Webster. 
Action was taken in regard to members in arrears for dues. ie a 
cist The Annual Report of the Board was adopted for presentation 


= The — report: was received from the Committee on Award 


“Mr. Cuas. W. ARREN Hunt, 


the honor to recommend the award of prizes for the year ending © 
with the Transactions for the month of July, 1904, as follows: 
> _ “The Norman Medal to Mr. Emile Low for his paper No. 971, on 
“The Thomas Fitch Rowland Prize to Mr. George Cecil K n : 
a for his paper No. 970, on Dock Improvements at Liverpool. = 
——:. “The Collingwood Prize for Juniors to Mr. Herbert J. Wild for © 
his. ‘Daper No. 976, on The Substructure of Marsh River Bridge. — ; 
spectfully submitted, 
“CHARLES L. SrTRoBEL, 
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“MINUTES ov MEETINGS, 


Norman Medal The Thomas | 
"Collingwood Prize for Juniors were awarded i in Samael with the a7 
commendation of the above report. 
Announcement made of the ele 


A Local Committee of for the 


members. 


Bist, 1904: 


A 


Members were to the grade of Mem-— 


and seven candidates for Junior were elected. 
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INSTITUTION OF 


‘The following letters printed for the of 


“Tne OF Civ IL ENGINEER RS, 


gineers desire me to express to you, as President of the 
Society of Civil Engineers, their high | _ appreciation of the courtesy - 
and kindness shown by your Society to members of the Institution 
during the recent visit to the the United States, 
a “Their “special thanks are due e to the Reception Committee — 
to the Secretary of your Society for the admirable arrangements 
Bs throughout their visit, by which opportunities were a 
visiting many of the most recent and important Engineering 
4 works, while their comfort in travelling was secured. The Council 
will be grateful if you will ‘convey to the various authorities the 
_ sincerest thanks of those members who formed the party, and of — 
Institution as a whole, for the facilities so generously afforded. 
“The ladies of our party desire to acknowledge their 
to the American ladies for the unfailing kindness and consideration | 


4 > shown to them, and for the many pleasant excursions er ae 


“Your splendid hospitality well ‘maintained repute, 
and will not be forgotten. 
“The Council learn with satisfaction that: the “International 
Congress at St. Louis, organized “by your Society, was 
. @ complete success, a and trust that this result was due, i in some .de- ie 
sree, to the large representation of the Institution 


tending not merely from the m 
the British Empire. 

“The acceptance of the cordi mn. of t 
ciety « of Civil Engineers v was intended by the Council to mark their : Bei). 
high esteem of their professional brethren upon whom rests the 

sponsibility for ‘the great Engineering works of the United States. 

This action was unprecedented i in the history of the Institution, and es a x a 
happy results are welcomed by the Council, who feel 
: “that the visit v will tend to draw closer the connection between nd 
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MINUTE (OF MEETINGS. 


and British Civil Engineers, and to the friendship 


cordial relations of the two countries. 


faithfully, 
, Ky., No. 549 ‘Third 
“President, Institution Civil 
‘Dear 


and 
fie and will take pleasure i in making known to its Members this formal 
announcement by the Institution of Civil Engineers of ‘the high 
€steem and appreciation with which it regards our endeavors 
honor and serve e them, our recent distinguished guests. 
remembrance of the series of pleasant events, with the 
numerous surprising charming proofs of race affinities and 
high professional and national esteem, will be cherished memories _ 5 


by those who participated in professional and social functions, a 


the report thereof read by all the Members with ‘pride and joy. It 
ae gives us pleasure to ‘convey to your Council the fact that in this — 


sentiment the American ladies join us, : and to add that it reflects a . 


universal sentiment among us. hove of the English 
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fame, 


— Society 
— | 4 
a 
— 
— 
ae oy 1es who accompanied you, with the friendly intercourse resu ting ‘ 4 
therefrom, will go on record as an epoch in our Society’s history. 
| 
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ANNOUNCEMENT 


The: House of ‘the ‘Society is open open from A to 10 


Christmas Day. 


MEETINGS. 
‘Wednesday, February ist, 1905.— —A regular busine: s 


meeting w will be held. Ballots for will be 


al paper entitled “M aximum Rates o of Rainfall at Boston,” by Ch 


Sherman, M. Am. Soc. C. EF. will be presented for discussi 


This paper was printed in Proceedings for 


les 


pat 


meeting will be held. Ballots will be ‘canvassed, 
and a paper | entitled “Technical Methods of River Improvement, as 
Developed on the Missouri River, | by the General Government, from 
1876 to 1903,” by S. Waters Fox, M. Am. Soc. Cc. E. saps be pre- 


‘ 
The ‘Thirty-Seventh Annual “will be held in Cleve- 
land, Ohio, June 20th-23d, 1905. The 


appointed to take charge of the arrangements. 


OF THE BOARD OF DIRECTION: 


7 ALFRED Craven, Chitirman; 


N. P. Lews, 
J. Wieus, 


CHARLES Ss. ‘Gowen, 

Hoyt. 

W. Brown — 

EK. A. Hanpy, 


J. 
‘M. Jonnston, 


WELLMAN, 
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ANNOUNCEMENTS, 
PRIVILEGES OF LOCAL SOCIETIES EXTENDED TO. MEMBERS | 
OF THE AMERICAN SOCIETY OF CIVIL ENGIN EERS. | 
‘The Boston Society of Civil Engineers will weleome any member 
of the American Society of © Vivil E “ngineers at its library and reading 
room, 517 Tremont T emple, Boston, which is open on weeks days ny 
a 3 from 9 A. M. to 5 p. M. Members will also be welcome at the meet- 
— ings, which are held in the ‘same building, « on the evenings of the 
fourth ‘Wednesday i in January, and the third Wednesdays of other 


The rooms of The St. Louis Engineers’ Club are in the business” 
center of St. Louis, and visiting engineers are cordially invited to 
use them for mail, telephone service, information, ete. 
Poin: The courtesies of The Engineers’ Society of Western Pennsylv ania 

- have been extended to members of the American Society of Civil En- 
- gineers. | The rooms of the Society, 410 Penn Ave., Pittsburg, Pa., 
: are: e open at all times, and meetings are held as follows, except dur- 
ing g J uly and August. Recuar Srction, Third ‘Tuesdays; ‘CHEMI 
SEcTION, Thursdays following third Tuesdays; 
Section, First Tuesdays; Srructurat Section, Fourth Tuesdays. 
Western Society of Engineers, Block, Chicago, 
, together w ith ‘offices of its of. a 


— —— Civil Engineers’ Club of Cleveland, Ohio, inv rites members | of | 


ee: re 4 this Society to make use of the Club rooms, at any time when in 


Cleveland. Cards will be furnished on on application to © the Secretary, 


_ The Engineers’ Club of Central Pennsylvania has established new 


quarters at the corner Second and Walnut Streets, Harrisburg, | 
Fay and desires to extend the courtesies of the Club to visiting r mem- 


bers” of the American of Civil 


J anuary, “1902, was to make searches 

in the Library, upon request, and to charge therefor the actual cost © | 
to the Society for the extra work required. Since that time ‘many 
- guch searches have been made, and bibliographies and other infor- 


The resulting : satisfaction, to the who have made use of 
the resources of the Society i in this manner, has been expressed 4 fre- 


quently, and leaves little doubt that, if it were generally known 


Beis ae the membership that such work would be undertaken, many would J 


— 


__‘The cost is trifling, ‘compared with the 1 value of the time of an 
engineer who looks up such” matters himself, and the wor work can n be 
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SEARCHES IN THE LIBRARY. — 
id 
— 
(| 


: 7 performed quite as well, and much more q ly, | familiar 


. = Copies of all lists of references are filed, so that in many cases - 
q is only necessary to make a typewritten copy, which reduces the cost 
of searches toamimimum 
_’ In asking that such work be undertaken, members should specify __ 
clearly the subject to be covered, and whether references to general 
ography, involv- 
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ANN UAL REPORTS. 
ANNUAL REPORT OF THE BOARD OF DIRECTION FOR 
_ THE YEAR ENDING DECEMBER 3isr, 1904. 


-RESENTED AT THE ANNUAL JANUARY 18rn, 1905. 

7 is e Board of Direction, in compliance v with the Constitution of 


the: Society, presents its report for the year ending December 3ist, 


Non-Resident. 


| Dropped. 
h 


& 


Loss. 


ent. 


Yon-Resident. 


N 


Transfer 
Resignation. 


Resident. 


Resident. 


| 


( 


_ Corresponding Members 
= Members 


. 


— 

bd 


| Death. 


718'2 206 2 924 | 793/2 4103 208 iss 


+3 Associates and 24 Juniors. 
§ 1 Reinstatement. 


* 60 Associate Members and 1 Junior. 
ie 


eo eee eee ees 


eee 


1904. 


Total net increase for past six years. 


_ Average net yearly i increase for the past six years — 184 Pa 
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For comparison, , it may be stated that the average net nid 


‘The average net yearly increase 1870-78 was 48.1 


otal number of applications received during 1909... 
« 1902... .. .362 
432 


The death reported 32. 


Honorary Member: Charles Storer Storrow. 
- Members: Danforth Hurlbut Ainsworth, Jacob Neff Barr, Louis haz 


Frederic Gustav Bouscaren, J — Peter Standish 


Jane 5 acob Calvin 


McKeown, Henry Louis -Marindin, Alexander Macomb > Miller, 


William Arthur Pratt, B. Frank Richardson, | Alfred Rosenzweig, 

Thomas Pearman Shanks, Reuben Shirreffs, Benjamin Burgh Smith, 
- Selwyn Mellon Taylor, George Curtis Tingley, Alonzo J. Tullock. wee 

Associate Members: Fritz Carl Anders Georg Bergengren, John = 


Miller Cunningham, , George Thompson DeForest, Van Norman Mc- 


ames Ww. ‘Ainslie, William W 


a "The to the ibrary | during the year are shown in 


Pho- 


tographs and Total. 


Volumes. ‘Volu 
| 
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REPORTS. 
and 78 ‘separate numbers to complete files of periodicals, neither of | 
which. can appear as accessions. A large number of donations have > 
also ‘received, which, owing to pressure of other work, have 
“ ‘not been catalogued and do not appear in the above figures. 
Unbound 


volumes which are ‘received | 


| unbound volumes. 
‘The following amounts have been expended upon the ‘Library 
during 


Purchase of 145 volumes............ $490. 45 


Express Charges, 46 38 


oat! 


‘Total’ 
3 


value of accessions to the Library the year is as 
each | accession having been valued separately, as received: 


631 Donations and exchanges 


288 volumes. 821.68 65 


- Ea ‘The sii wishes to point out the effect of the policy adapted i in 
_— and continued since that time, of thoroughly cataloguing and 
indexing the Library, and of the purchase of all new engineering i 

be secured by donation. . While the first cost. 


volumes of which have already been printed and issued to mem- 
bers), has been large, it seems to havevbeen fully justified. .As the 
aim of the Society to furnish every facility for study and research | 

_ becomes _ known to our. members and to the public, the Reading §& 
Room attendance increases. It Should be borne in “mind that this. 4 
: ~ attendance i is not like that of a club, but that each p person recorded | 

- in the figures given, visits the Library f for study, c or to look over 


— 


ss * It may be of interest to state that 224 Engineering Periodicals are ee re- 
ceived and kept on fileinthe Reading Room. 
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‘During the first five years of occupancy of the present 
the average yearly Reading Room attendance was 1712, the largest - 

‘number of visitors in any one year ‘being 1794. - During 1903 this 
attendance was 2075, and in 1904 increased to 3 475. 
th addition to this, members frequently take advantage of the 
opportunity g given to have searches made, and this work now takesasi‘(ws 
are part of the time of one of the Assistant Librarians, having a 
increased more than 50% during the past year. Type-written 
bibliographies of 47 subjects, covering more than 1000 separate 
_ references, have been furnished to members during the past year, 
and many expressions of ‘gratification as to the character of the 
work d done and the great convenience it is to busy engineers, have 
been received. — The actual cost to the Society is charged for this | 
-- work, and it may be of interest to state that the average time a. 
: ‘sumed in finding and type-writing each item is 20 minutes, at nd the 


“i ‘During the year the us _— ten ‘numbers o of Proceedings and two 


a In the Proceedings, the list of references to current engineering 

literature has covered 102 pages, waeniog 4968 classified refer- 


‘The stock of the | various ini of the Society, kept on 
for the convenience of members: and others, now amounts had 
| 493 711 copies, the cost of which to the Society, for paper and | press- 
|_ the year, 3 083 volumes. of the Society publications ee 


been bound, for members and | others, in the standard half- -morocco 


The extra publiestions during the year have been the . Advance 
Copies of the Papers of the International Engineering 


referred to in this Report under another head. 
‘Summ ARY OF REGULAR FOR 


=. (Monthly Num 


900 


: 
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‘cost 
cost 
adding 0 38535 1 492 


For Paper, Printing, Binding, Transactions and 


Commission | on Advertisements. . 


For List of Members. ... 


Deduct amount for advertisements. "30.00 


Net. cost of | 


MEETINGS. 


ng the year, 20 meetings have been’ held, as follows: 
Meeting, i; at the Annual 2; -monthly 


At these meetings, there were 19 4 


which were illustrated with lantern slides, | and 3 illustrated lectures. — 


as: Thirty- -sixth Annual Convention was held in St. Louis, Mo., 
a in connection w with the Engineering Congress, and 


mbered 391 members and 485 La. alin 


AND PRIZES. 


3 


East Jersey Wathen at Little Falls, ersey. 
Collingwood Prize for Juniors to Isaac ‘Harby, Jun. An. 
Soc. C. _E,, for his paper entitled “The Footbridge for Building the 


award ¢ of the Normal was m 
SOCIETY HOUSE. 
After « | consideration, the Board decided easly in) ‘the year 
acquire, if possible, additional land for the enlargement of the 


o House, and at its May meeting, at which twenty members 
the Board were re present, unanimously authorized the purchase 


— 


at, A 


kK. 


4a 0 


— 
For Plates and Cuts....... 
4, 
: 
— = @ 
‘wal 
| 
— 
nh Rowland Prize to George W. Fuller, Assoc. 
q 
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‘the ‘a: 25 ft. front, with an average depth | of 116 ft., immediately fi 
_ adjoining the present property on the west, and on — 6th, 1004, _ 


debt was ($55 000, and it was decided to "9190 000° additional, 
- as to provide, after payment in full of the purchase price, $20 000° 
‘The Society now owns a plot with 75 ft. frontage on 57th Street, ’ 
Ww ith a an average esi of 118 ft., for which it has paid $180 000. A 


It was not wise undertake building operations at once, a 
partly on account of the state of the building trade, and partly be- 
cause general disorganization incident to _such h operations 
would interfere with the comfortable reception of the m: many Foreign 
ion who were to to visit us during the year. _ The Board has" the 
matter under - advisement, general plans’ are now being prepared and 
it is expected that the work of cee will go on — the ‘ - 
- HEADQUARTERS FOR ENGINEERS, AND SOCIETY EXHIBIT AT 
Tn] Resides, 1902, the Board authorized the establishment of an 
ngineering Headquarters, and an Engineering Exhibit by 
Society, at the Louisiana Purchase Exposition, and appointed a 
Committee, of which Robert Mo oore, Past-President, Am. Soc. C. E., = 
was was Chairman, to take charge of the matter. In 1903, $3 000 was 
appropriated for the use of this Committee, yan during the ] past jana 
- $4.000 additional has been appropriated, making the total expenditure © 
= this account $7 000. The Committee successfully | carried out its 
“4 plans; a handsome booth was erected near the center of the — - 


q 


“Arts Building, i in which a creditable exhibit, contributed largely by _ 
"members of this Society, was installed. O. E. Mogensen, M. Am. 
Soe. C. E., was placed i in charge, for the Committee, and during ile 
entire Eipesition a bureau of general information and courtesy for 

INFORMATION AND COURTESY TO 


‘At the request of the Board, a number of Members in Baltimore, 
Boston, Chicago, Cincinnati, Cleveland, Harrisburg, Kansas City, 
_ Minneapolis, St. Paul, New Orleans, Niagara Falls, Philadelphia, — 
Pi ttsburg, St. “Louis, San Franeieoo and Washington, kindly con- 
se ented to act as as for the of 
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during the Exposition. Such a Committee was and 


ANNUAL REPOR [Society 
aiding engineers to s to secure local while traveling 

in the Unies States, to or or from the St. ‘Louis Exposition. 


of to our Members, “were appended the names 
and addresses of the 102 Members above referred to. This plan 
was very successful, because it made it certain that the visitor to 
any of the cities named, would be able to find a Member of the So- 


ciety who would be ready to give him full local information. 


i _ The thanks of the ‘Society a are due to all the one who as _ 


si in this manner in the reception of our guests. 7 


VISIT OF MEMBERS OF THE INSTITUTION OF 

ENGINEERS, 
The of a party of Members of the Institution of Civil 
gineers, including the President, Sir William H. White, and the 

Secretary, Dr. J. H. . Tudsbery, furnished. an occasion of great 

interest and pleasure to all members of the Society who were able 
to meet them, either in New York or during their subsequent travels 4 


in n this country. . Their presence at the International Engineering 4 


of the in New “York has printed in 
Proceedings, and it is only necessary here to add, for the information 
| of members, 1 that. the ; funds of the Society were not drawn upon for 
=: a account, the necessary expense having been oversubseribed, and 
ach subscriber. 

_ In September, 1903, in response to the request of the Authorities _ 

Purchase Exposition, the Board ‘recommended to 
& a Committee of representative Engineers, to be charged with — 


the organization of an International Engineering Congress, to be 


the, Promotion of Education and of those 


_ Departments of the ‘United Government in charge « of 


and the Institute of Electrical re 
clined to co-operate in the project, and the Committee 
the Authorities : of the Tee 3 its ‘inability to organize the pro- 


n the above : negoti-_ 


ations that the pret of this action of the Counties did not reach 


the Board until December 1st, 1903. 


of 
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| of Mechanical Engineers, the American Institute of Mining at 
the American Institute of Electrical Engineers, the 4 al 
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On J: anuary 5th, 1904, the Board decided to —-" in the 
name of the Society, the entire organization, financing and manage- — 
ment of an International Engineering Congress, and fixed October — 
3d to 8th as the date at which it should be held. The original Com-— 


of which ‘Henry § 6. Haines, M. Am. Soc. C. E., was Chairman, 


_ was appointed to take entire charge, i in behalf of ‘he Society, 
It will be seen that a period of less than nine months was cavail- 
z = ii to carry out the plan of the Committee, made several months — 
_ before, and, in view of the fact that that plan called for the ad- _ 
vance publication and international circulation of papers on selected 
subjects, to be written by specialists both at home and abroad, none 
of whom had then been selected, the task seemed almost hopeless. 
Those who were fortunate e enough to attend the Congress, or who 
have read the lists of Subjects : and Authors issued from time to. 
time, and the reports ‘of the two general ‘meetings containing the 
_ reports of the Chairmen of the various Sections, and of the Secre- _ 
tary” of | the Congress,* will understand the feeling with which the 
Board ‘congratulates the Society and the Profession of Civil En- a 


gineering, on the result. great success: of could 


were sent in of this Society, wail the than nks of ‘the 
-fession are due to them, as well as to the Americans 
_ Prior to the date of the ili: 89 papers (a large number of 
which had to be translated) had been received, prepared for the 
pres: , and in advance form, through the « agency of Engineering So- 
cieties both | at home and a abroad, placed 1 in the hands of those best 
‘qualified to discuss them. _ The papers were not read at the Con-_ 
Brees, but 99 written communications, covering nearly every subject 
under consideration, had been received and serv d to introduce the * 
oral discussion. Since the date of the Cong ress 23. additional 
> written communications have been received. Full details of the : 


attendance, number of meetings, pa ers, etc., at the Congress have 
already been published, 
~The Board. wishes here to express its appreciation of the faith- 
ful and successful work performed by the regular staff of the So- 
“ciety, in connection with the Congress, without which it would have _ 
been impossible to have accomplished such © a result. ‘The ordinary 
work of the Society has gone on as usual, there having been no in- 
terruption of the issues of Transactions, Blue 
Ballots, ete.; the regular semi- monthly meetings, with the 
of that for have held ; in alton 
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ANNUAL REPORTS. 
_ trated, were issued in advance form at the rate ‘of three papers 
The work of } preparing y discussions is now in progress, is as “a 
advanced as could be expected, and it is hoped to have the whole 
- Congress Publication ready for issue during the next six months. Mi 
‘The atten of] Members i is invited to s statement 
of receipts and disbursements, and to the general balance sheet 
which accompanies it, in which the very satisfactory financial con- 
dition of the Society appears. That condition may be emphasized — 


that, there change i in the 


of $17 579.27 on of the St. Louis 
and the International Engineering Congress, the balance on hand 
at the end of the fiscal year (after deducting $18 034. 22 ¢ cash re- 
ceived on account of new mortgage) is $5 002.73 greater than it il 
year 
= reports of the Secretary and the Treasurer are appended. 7 
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GENERAL BALANCE § 


ACCOMPANYING THE Report OF THE 


ver 
Three Lots (estimated v value). 000. Dues ‘for 1905, paid i in . “$16 639.30 


ociety Building (cost). 597. 83 Mortgage Debt 


33.44 || *Funds” invested in Society 

cost, a. 4 House, Lots and Library. § $26 405.78 


Cash h expended $9 533. 46 


from Members. . 


i” 


Eee caees: no longer exist as such, the obligations under them having been as- ae 
sumed by the Society, with the consent of the donors, 


* These Funds have been derived from the following sources: | The Norman Medal, howled Paine a Prize and Collingw ood Prize Funds 


4 Norman Medal Fund 
Rowland Prize Fund 


¢ 
Fellowship Fund 
Compounding Dues Fund 


| 
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[Society 

€ iia OF THE SECRETARY, FOR’ THE 


To THE BoarpD OF Direction oF 


:-—I the | honor to present a statement of 
December 3i1st, 1904. also append a balance sheet show 
ew Y YORK, ‘January 3d, 1905. 


‘Recerprs. 
_ Balance on hand December 3ist, 1903, in 
‘Bank, Trust st Company and in hands of 


Dues. 
Past | Dues . ere 


840.00 


ee 175.000. 
International Engineering Congress....... 2 615. 


252 489.00. 


| 
tmz 
— 
tz | 


= 


AL REPORTS, 


id 


AMERICAN: Socrrry or Crvin ENGINEE RS. 


_ ceipts and Disbursements for the fiscal year of the Society, ine, 
the condition of the affairs of the Society. 


CHAS. WARREN HUNT, 


Secretary. 


$8 475 
11101. 
18-0881 
| 


General Printing Stationery. 


193.80 


00 
100, 
933.36 


Anal Engineering Congress.......— 3579. a 


55 000.00 


of "British Engineers. (215125 


Building at 10109550 


4 000.00 


186. 


‘ 452.05 


> 


+ $42 448.35 


YEAR ENDING DECE) — 
— 
| 
i 
al 
— 

Certificates of Membership......... 
| 
| 
— 

| Balance on hand Decem 


ORT OF THE ‘TREASURER. 


ws compliance with the provisions of the Constitution, the Treas- 


urer presents the following report for the year ending December 


Balance on hand December Bist, 1908... 


Receipts from current sources, January Ist 


ee 2 630. 10 


1 15 ( 000.00 
ng. Congress and Entertainment of 


on audited vouchers for current | 
» January - Ist t to 0 December 3) 31st, 


$53 626.03 


Extraordinary expenses on account of 


‘Extraordinary “expenses on account. ‘of 
Engineering Congress, St. 
Louis Exhibit and 
Entertainment ¢ of British Engineers 19 730.52 
Balance on hand December 31st, 1904: 
Union Trust Company. ..$42 448.35 
in Garfield National. Bank 6 494. 
hands of Treasurer. .. 00 


Treasurer, 7, Am. ‘Soc. 0. 
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ACCESSIONS TO THE LIBRARY. 


DoNaTions.* — 


Humboldt 9 x 6 in, 8 +3 214 6 pp., 
Illus., Manchester, The Scientific Publishing Company. shillings 


In 1902 the author gave a a course of lectures on producer gas gas at the Technical — 

7 College, Glasgow, and it was requested that they be published. This little book — 
is based on the notes of the lectures. The author states that special attention 

_ has_been given to the principles on which the production of gaseous fuel de- 

_ pends, as once these are mastered the practical questions as to the best form 
and design of producer are quite simple. _ Typical producers have been described, 
and in an appendix some of the latest forms. Patented gas producers are numer- q 
a and many of them involve no new principle or even important improvement 
in detail, but it is advantageous to the student and the practical man to know 

- what has been done. Many important branches are not touched—as, for instance. 
domestic heating—as to have dealt with them satisfactorily would have increased 
the size of the book far beyond what is desirable. For the same reason other 


topics are dealt with very briefly. Reis is an index of six pages. _ 7 


Including the -Coffer- Dam Process for Piers with Numerous a 


Practical from Actual Work. By Charles Evan Fowler, 
M Am. Soc. C. E. Second Edition, Revised and Enlarged. Cloth, 


9 x 6 in,, illus, 36 + 314 pp. New York, J John — & Sons. 
bie Chapman & Hall, Limited, 1905. 


Je 


able for class’'work. The necessity for a second edition has rendered it possible © 

_ to make additions to the text, by which the subject of ordinary foundations is _ 
more comprehensively covered. ‘The construction of piers by the use of metal 
cylinders; with timber caissons by open dredging; and the construction of 
foundations of ordinary size by the use of pneumatic caissons, has furnished 
another chapter. A chapter has been added which covers the bearing ca acity 
of soils. The new chapter on building stone, masonry and the design of piers is 
intended to supplement the old chapter on the “Location and Design of Piers.” — 
New matter has been added on cement and concrete, which includes tables - 
ing the quantity of material required for concrete of different proportions. The 
building of piers and pile bents and timber peaaiiiesiee have been discussed. 

is an index of seventeen pages. 


Gifts have also been received from. the following: 


Altoona—City Clerk. 1 a. vol. 7 ‘Mass. s.—State Board of ns. bd. 
Am. Ceramic Soc. 1 vol. ol. 


Am. Inst. of Min. Engrs. “Mich. —State Board 4 pam 
Am. Street Ry. Assoc. 1 pam. Moore, Robert. 1p 
Univ. Station 1 Haven—Shell- Fish Comm. z= 


pa 
Carpenter, G. pam. _ New. South Wales—Govt. Statistic cian. 
Conn. R. R. Commrs. 1 bd. vol. 


Cornell Univ. Lib. 1 pam. New South "‘Wales—Ry. Commrs. 
Deutsch-Am. Tech.-Verband. 1 p om. 
Eidlitz, Marc & Son. 1 bd. New York City Record. ‘bd. vol. 
Farley. G. P. 12 vol. Univ. 1 vol. 
Fisk, W. L. 2 pam., 4 maps. Ohio. —Geoi. Surv. 1 bd. vol. 
‘Mlinois Steel Co. 2 pams. Royal Phil. Soc. of ee 21 vol. 
= of Civ. Engrs. 1 bd. vol., 1 pam. Seafert, Wm. 1 

of Works.” 1 Sperry, H. bd. vol., 22 pam. 


, Thayer School of Civ. Eng. 1 — 
Works Dept. 1 pam. Timonoff, V. E. 1 vol. 


Maryland Surv. 6 bd. vol., 4 Tonindustrie Zeitung. "2 ba. vol, 2 


pam 
Mass. Inst. of Tech. vol. me... "Switch and Signal Co. 1 pam. Co. 1 pam. 
a. * Unless otherwise specified, books in this list have been donated by sana the publishers. 


< 


g 
ein? 
PRODUCER GA — 
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— 
4 
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7 
im 
— 


8. Bureau of Statistics. vol. U. S. Interstate Commerce Comm 
U. S. Coast and Survey. pam. 
pam. Library of Congress. 1 1 bd. vol. 
Div. of Fordien. Mavkete, 1 pam. U. S. Navy Dept. 10 pam. ee 
Engrs. of Univ. of Texas Mineral Surv. vol. 
pan. Unknown. 13 bd. vol., 5 pam. one 
Geol. Surv. 1 1 bd. 6 vol. Western Australia—Commr. of Rys. 


ae Industry during 1903. Vol. 12. Founded — by R. > 
Rothwell. Prepared by the Editorial Staff of The Engineering ond 
7 Mi ming | Journal. _The Work on this Volume has been more Par- mt 
ticularly under the Supervision of D. H. Newland. New York, 
Engineering and Mining Journal, 1904. 
Elektrotechnik | Einzeldarstellungen. Heft ve Die 
-chronen Drohstrommotoren ihre W irkungsweise, Prifung und Be- 


=, . Von Gustav Benischke. ~ Braunschw eig, Friedrich V ie- 


Journal of Gas Lighting. Vols. 85-8 8. London, Walter ‘King, 


OF ACCESSIONS. 


Dece 


Society 

— 

— 
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in ADDITIONS. 
Fortin, ‘Srrroy Joseru. Representing Milli- 
ken Bros., Apartado : 2019, City of 


DNE MontTGOME RY. U. S. 


Nov. 6, 
6, 1904 


companies, Niagara Falls, N. Res. Dec, 5, 


Jun. 4 Oct 898 
Assoc. Jan. 1901, 


= 661 Pacific, Elee. ec. Bldg., Los 
Angeles, Cal 
Wirso, Everett BrooMatt. Secy. and 


Treas. of The Am. Bureau of Inspee- | M. 
tion and Tests, Monadnock Bik., Chi i- 
(Res. , 1408 Dempster St, 
= anston), Ill 


1904 
‘Ken, Ww ARREN ‘Byron. 129 N. 4th St., Harrisburg, Pa.. Jan. 1905 


cas, Grorce LATIMORE. Res. . Engr., Castlegould, 


Tooxes, Herm AN F RANELIN 1107, Exchange 
‘Tonnes, Tusss. Box §, Salt Lake City, Utal 
Wurre, FRANK GEORGE. _ Draftsman, | 


Office of City Engr., 


-2 
| 
— 
pe 
A Det, 7, 1008 — 
Hatcu, JAMES Nosre. Structural Engr. with Sargent & 
Lundy, 1720 Railway Exchange, Chicago, Ill..... Dee. 7,190 — 
Merrirr, Davin Spencer. 10 N. Broadway, Tarrytown, 
NUEBLING, Emit Louis. Supt. and Engr., Dept. of Ve, 4 
— 
« — 
— 
r. 4, 1903 
— 
ASA. Instr. in Civ. Eng., Cornell Univ., | 
— 


‘MEMBERSHIP — 


Dee. 7, 1904 


Brown, Aurrep THOMAS s. 2 2005, Washington Ave., 


Epwanps, Dean Gray. 4 430 West 118th St., New York 


1905 
= wr ILLIAM 


"Memphia, ‘Tenn. ... 1904 
HERBERT. Div. Engr.’ s Office, Syracuse, N. Y.. Feb. 1904 

i WALKER, GEORGE Jounson. Draftsman with Am. Bridge Ce 
Co. , 316 Thorn St. 1004 


RESIGNATIONS. 


ANDERSON, LATHAM 


BorHMER, Max.... De. 31, 1904 


Norton LONGSTRETH........ Dec. 31, 1904 


-DESPARD, Duncan LEE Dee 31, 1904 


Buispey, Epwarp BETTs.... Dee. 31, 1904 


we: : 15th, 1869; died 
“sth, 190. 


tober 7th, 1903; died August 
— 


MYERS- Beswick, W ILLIAM Beswick. Elected Member, January 


May 34, 1 


_ Membership. 
q 

— 

— 
7 
— 

— 
— } 
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Affairs. J CURRENT ENGINEERING G TERATURE. 


12th, 1904, to January ‘7th, 1905. 


= can be in any available engineering library, or can 
os procured by addressing the publication directly, the address and 
“4 price being given wherever possible. 


List OF PUB PUBLICATIONS. 
der prefixed to each journal in this list. 


In the list of articles references are given by the num- 
' oto, Assoc. Eng. Soc.. 257 (28) Journal, New England 
elphia, Pa., Journal. Society of Arts. Lon- 
(2) Proceedings, Engrs. Club don, England, 
Phila., 1122 Girard St., Annales des Travaux Publics de 
adelphia, Pa. Belgique, Brussels, Belgium. 
(3) Branklin East... Phila-— (31) Annales de Assoc. des Ing. 
delphia, Pa., 50c. Sortis des Ecole Speciales de 
(4) Journal, Western Soc. of ‘os, Gand, Brussels, Belgium. 
‘Monadnock Block, = Memoires et Compte Rendu des 
(5) Transactions, Can. Soc. Travaux, Soc. Ing. Civ. de 
Montreal, ‘Que., q _ France, Paris, France. 
(6) School of a oe Co- (33) Le Genie Civil, Paris, France. 
lumbia Univ., City, (34) Portefeuille Economique des Ma- 
50c. __ Chines, Paris, France. 
Technol -Quarte Mas st. (35) Nouvelles Annales de la 
Tech., Boston, Mass., struction, Paris, France. 
(8) Stevens Institute Indicator, (36) La Revue Technique, 


Fra 
(37) Review de Mecanique, 
©) Enaineering New York France. 


City. (38). Revue Generale des Chemins 
ssi Fer et des Tramways, Paris, 


France. 

W. H. (39) Railway Master Mechanic, Chi- 


(40) Railway Age, Chicago, 10¢. 
national News Co., New ‘York (41) Modern Machinery, Ch 
Engineering New York (42) Transactions, Ath. 
City, 
The Record, New 
York City, 12c._ 


Railroad Gazette, New York City, 


(43) Annales des Ponts et Chaussebs, 
Paris, Francee 


New York City, 50c. 
Journal, ‘Military Service Ins 
10c. | tution, Governor’s Island, New 
Enaineering and Mining Journal, ORY 


Harbor, 
Mines and Minerals, Scranton, — 


York City, 15c. (45) 


Street page Journal, New 
ove. 
18) Railway ‘and Enaineering Re- (46) Scientific. American, New ‘York 
view, Chicago, 10c. (47) Mechanical Engineer, Manches- 
ngenieure, Berlin ermany 
) Rand. London, (49) Zeitschrift fiir Bauwésen, Berlin, 
Germany. 
(50) Stahl wnd Eisen, Dilsseldort, Ger- 
23) Bulletin, American Tron and Steel (81) De 
Philadelphia, 1) Deutsche Bauzeitung, lin, 
York City, 10c. (52) Industrie-Zeitung, Riga, 
(53) Zeitschrift, Oesterreichischer In- 
Review, London, -genieur und 
(54) Transactions, Am. Soc. 
New ‘York City, $5. 


q 
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ST OF RECENT ENGINEERING ARTICLES — 
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IN ‘i EN GIN EERIN G LITERA TU RE 


55) ‘Transactions, Am. Soc. (68) Mining Lond 


Transactions, Am. Inst. Min. (69) Mill Owners, New York City, 10c. 


Engrs., York City, $5. (70) Engineering Review, New 
Colliery Guardian, Eng- City, 10c. 


(58) Proceedings, Eng. ‘Soc. W. Pa., “London, sty 


410 Penn Ave., Pittsburg. Pa., Street Railway Review, Chicago, 


Transactions, Mining ‘Inst. * 73) Electrician, London, England, 
England. (74) Inst. of Min. and 
(61) ‘Proceedings, Western Railway (78) 
(77) Journal, Inst. Engrs., Lon- 
(78) Beton und Eisen, Vienna, Aus- 
(64) Power, New York City, 20c. Ts.  . 
(65) Official Proceedings, New (80) Tonindustrie- “Zeitung, 
Journal of Gas Lighting, Lon- Inaenieurmesen. 
(82) ‘Dinglers Polytec hnisches Jour- 
Chicago, nal, Berlin, German 


‘The Jubilee River Smale Laurie. (62 
Axle-Loads on Ralleey Bridges. John (63) Vol. 158. 
Maximum Bending-Moment in a Girder under a Moving Group of as ¥.. 
_ Concrete-Steel Arches on the Indianapolis Northern Traction Lines.* (72) Dec. 
‘The Erection of the New Ferry Bridge at Duluth, Minn. aa Bid Dec. 15; (46) 
The Anchorages for the Manhattan Bridge at New York city. _ (15) Dec. 16; 
Scherzer Bridge for the Newburgh & South Shore.* (15) Dec. 16; (40) Dec. 16. 
The Cuyahoga River Rolling-Lift Bridge.* (14) Dec. 17. 
.. Schell Memorial Bridge.* (14) Serial beginning Dec. 17. 
Rapid Railway Trestle Building. A. S. Zinn. (14) Dec. 17. - 
Details at the Pivot» Pier and Ends of the Merrimac River Drawbridge, ‘New- 
Concrete- Steel Bridge at Plano, Ill.; Chicago, & Ry. 
The Erection of the ‘Rondout Bridge.* (14) Dec. 24 be 
The Expansion Joints of the Thebes 


W. (15) Dee. fet 
Tie for Concrete Forms.* M. H. M’Gee. (15) Dec. 
The Proposed Hendrik Hudson Memorial Bridge.* (14) Dec. 
The Stone Bridge at Hartford, Conn.* (14) Dec. 31. = 
A Skew-Arch of Concrete Steel. (60) Jan. — 

The Charleston Bridge Failure.* H. G. Tyrrell. (13) Jan. 5. ; 

_ The New Newark Bay Bridge: A Tandem Scherzer Rolling Lift Bridge. 8 D. 
Difficult Piece of Bridge Erection in Connection with Terminal i Re 

of the New York Central & _— River R. R. - Coe Frank C. Shepherd, _ 
Assoc. M. Am. Soc. C. E. (13) Jan. 5. © ad 
Allgemeine Berechnung der Normal- und Sc in Tragern aus Eisen- 
Beton. Dr. Saliger: (76) Pt. 5, 19804 
-Dimensionierung der T-férmigen Trager.* Max R. v. Thullie. (78) Pt. &, 

a. System Thrul.* Fritz v. Emperger. (78) Pt. 5,1904. © 
_ Einige Besondere Arten von Briickentragern.* V. v. Friedrichs. — (52) Nov. 30. | 
Beitrag zur Briicken.* F. Brunner. 


rivers 


ree 


Versuche mit Sandsteinquadern zu Brtickengelenken.' Bach. (48) Dec. 17. 
Zum Wettbewerb zur Erlangung von Entwiirfen fiir die Neue Rheinbriicke bei 


Tilustrated. 
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A Notable Electric Power Station.* (8) Oct. 
A Protest on Behalf of Wattless Current. * 


Problems of Heavy Electric Traction.* 0. 8. Lyford, Jr., and Ww. N. Smith. 
phe Maximum Distance to Which Power can be Economically Transmitted.* 
_ Ralph D. Mershon. (42) Dec, 
Two Scottis ectric Power Schemes.* ) Dec 
Electric Power at the Scotsman Offices. (73) Dec. 2. 
Comparative Designs for a 10-KW Dynamo.* J. W. Burleigh. (26 
Pietermaritzburg (Natal) Electric Lighting and Tramways.* (26) Dec. 9. 
Some New Electricity Meters.* (73) Dec. 9. 
The Home Office Draft Regulations for the use of Electricity in Factories and 
Workshops, Frank Broadbent, M. I. E. E (26) Dec. 9. 
The ‘“‘Megger.” (73) Dec. 9. 7 
Proposed Electrification of Railways in South audeuin. ' (73) Dec. 
An Electrolytic Wireless Telegraph Detector.* James E. Ives. — (27) Dee. 1 10. 
The Predetermination of Plunger Electromagnets.* | Silvanus P. Thompson. 
(Paper presented at the International Elec. Cong.) (27) Dec. 10. et 
The Chicago Telephone Company’s “Juice Wagon.’’* (27) Dec. 10. 
The Pollak-Virag Rapid Telegraph.* (12) Dec. 16; (47) Dec. 17. | 
The Magnetic Resistance of Air-Gaps. Electrotechnische 
Zeitschrift.) (26) Dec. 16. 
The Dielectric Strength of Certain Speci imens, of Mica. Ernest est Wilson and W. 
Wilson. (73) Dec. 16. 
otes on Experiments with A for Very High Potentials. a Harold B. 
ec. 


‘General  Prepertions of the Mechanical “Equipment of the Arthur ‘Building, New 
The Power Plant of the Oliver Building, Boston. Howard Knowlton. (14) 
The Manufacture of. Carbons in England. .* Frank C. Perkins. (19) Dec. 17. 
Typical New Telephone Building at Newton, Mass. (27) Dec. 17. | 
Simple Instruments for Testing the Magnetic Properties of Iron. * 
Development of Electric Power Behind Niagara Falls.* (27) Dec. 17%. 
Fundamental Principles of Equipment Exchanges. 
Methods for Locating ‘Faults on Blectric Cables. Henry, we Fisher. 
On the Theory of the Regulation of Alternators. Guilbert. -(27) Dec. 
Station of the Worcester Co., ‘Worcester, Mas 
The Combination of ‘Dust Destvecters and Bloctricity ‘Works Cor 


sidered.* Frank Broadbent. (26) Dec. 23. 
Some New Switches and Fuses.* (26) Dec. 23. 
Motor Speed Controller.* (12) Dec. 23. | 


 ‘Water-Power v. Steam- Power the British Isles. Ristori, Assoc. M. Inst. 
The Charging of a Cable —e a Condenser and Resistance. Oliver Heavi- *- 
‘Hydro- Electric Power Plant at Turbigo. (12) Dec. 23. 
60-Ton Electric Travelling-Crane.* (11) Dec. (23. an 
The Lighting of Warehouses.* (40) Dec. 
Design of Alternators.* A. Press. (26) Dec. 23. 
Simultaneous Telegraphy and Telephony. Joseph 
the International Elec. Cong.) (19) Dee. 
The Haschke Compound Storage Battery.* (46) Dec. 24. 
_ New Telephone Exchange at Somerville, Mass. (27) Dec. _— 
_ Limitations to the Use of Storage Batteries: an English Saatecee’s Views. 
_ M. Hobart, M. I. E. E. (From Technics.) (19) Dec. 24. 
The Erection’ of a 180-Foot Mast for ‘Wireless and 
Joseph B. Baker (27) Dec. 24. 
The Power Factor Indicator.* Harry W. ihiceilinias: 
Efficiency of Compound-W ound, Direct- Generators 
St. Joseph River Power Dey -velopment. (27) Dec. 31. 


Tilustrat 


| Oct. — 
4 
— 
Hlec. Cong.) (73) Dec. 16. : — 
afore t nternational klec s-Chalmers-Bullock Com. 
— 
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Some Latest Features of Autom: atic ‘Telephony. Nor man Mead 
Morgan’s Falls, Ga. Plant.* Lamar ‘Lyndon. (27) Dec. 
Completion of ‘the Janesville Transmission Plant. (27) Dec. 31. | 
-Slaby’s New Indicator for Wireless Telegraphy. (46) Dec. 31. 
_A Generating Set Embracing New Features.* Dee. 31. 
Municipal Conduit System of Erie, Pa.* Benjamin E. Briggs. (60) ‘Jan. 
7 Repairing Commutators.* Norman G. Meade. (64) Jan. 
- Pioneer Work in High- -Tension Electric Power Transmission : The Operations < of 
- _ the Telluride Power Company.* P. N. Nunn. atl read before the Inter- 
_ national Blec. Cong.) (10) Jan. 
Barrages-Réservoirs et Services Electriques_ de la Ville de Solingen (Prusse— 
4 ar Rhénane).* A. Bidault des Chaumes. (33) Dec. 3. 5 
Emploi du Courant Electrique pour Dégeler les Conduites d’Eau.* (33) Dec. ae 
Versuche an Wasserhaltungen.* Baum and Hoffmann. © (Report of the Investi- he 
gation Committee.) (48) Serial beginning Dec. 3. 
Neuere Schmelzsicherungen.* (82) Serial beginning Dec. 


Recent Developments in ‘Cargo and Intermediate Steamers. William 
One of Japan’s Dock Yards,* (8) Oct. 
erial beginning Dec Tt 
The Italian Battleship Vittorio Emanuele III.* Dec. 9. 
Simple Methods in Warship Design a Necessity. George W. Dickie. (Abstract 
of Paper read before the Soc. of ‘Naval Archts. and Marine Bogrs.). 
Dec. 9. 
. Sea-Going Battleships. ‘William (Abstract of read the 
of Naval Archts. and Marine Engrs.) (11) Dec. 16. 
: _ Some Recent Experiments at the United States Model Basin.* D. W. Taylor. 
of read ‘Soc. of Naval and ‘Marine Engrs. 


The New Warships tor the British Navy. (19) Dee. 24. A 
A New Offshore Floating Dock.* (19) Dec. 31. and 
Coaling at Sea. P. C. Ferguson. (From Tech. World. 
‘The Turbine-Driven Steamer Manzman.* Emile Guarini. (45) Jan. 
- ‘Versuche zur Ermittlung des Einflusses der Wassertiefe auf die Geschwindigkeit 


der Torpedoboote.* Paulus. (Paper read before the Schleswig 
_ Bezirksverein. ) (48) Dec. 10. 


Suspension-Cableways. John Macdonald Henderson. (63) 158. 
_‘Internal- Combustion Motors.* Dugald Clerk. (63) Vol. 158. 
Compressed Air and Its Application in Mechanical oO. Duntley. 
The Quality of Exhaust Steam.* C. V. Kerr. (8) Oct. 
Description of Well-Known Types of Steam Turbines with Special Reference to 
the Westinghouse-Parsons. R. N. Ehrhart. (58) Nov. ya 
The Regulation of Gas Engines.* Charles E. Lucke. (65) Nov. 18. 7 
Bog Fuel. Edward Atkinson. (28) Dec 
Belt Conveyers: Suggestions in Regard to Their Use: Principles of Construcs ™ 
_ tion and Proper Methods of Caring for Them. J. J. Ridgway. (45) Dec. 
“nedet shia hilt Dec.; (27) Dec. 31; (14) Dec. 31; (25) Jan.; (20) 
an an 
Recent Safety Appliances for Cotton Mules H, Crabtree. (11) Dec. 
Engines in Iron and Steel Works. J. read before 
the Staffordshire Iron and Steel inst.) (57) Dec. Abstract (22) Dec. 2; 
Bee. 8. 
Gaseous Fuel. F. H. Bowman. (Abstract of Lecture before National Assoc, 
Conveyor at Brimsdown Power House.* (73) Dec. 2. eee 
Engine-Shaft Bearings. William Turner. , 
“Manchester Assoc. of Engrs.) (47) Dec. 3. 
A Comparison of Water-Tube Boilers.* W. R. read before 
ginning Dec (ZZ) Dec. 2. a J 
Two-Stage Vertical Air-Compressors.* (11) Dee. 9. 
Metallic Packing for Various ‘Pressures and Temperatures.* (22). Dec. 9. 


iii 
— 
Recent Eractice in Launching Warships in the United States. : 
| 
~ 
iim 
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INEERING ‘LITERATURE, 

efore the Automobile ub.) ) Dew 9. 

Rope Driving. (57) Dee. 9. 
Ignition in Internal Combustion -Engines.* Sir Oliver Lodge. (Abstract 
the Automobile and “Cycle Bugincers’ Inst. Dec. 9; 

ec 

Martin’ s Improved Method of Manufacturing Copper by Direct with | ‘the 

Initial Refinery Heat.* H. J. Martin. (22) Dec. 9. ‘ha vo * 
Continuous Water-Gas Producing Plant. (47) Dec. 10. 
Method o ooling the Cylinders o as Engines. ec. >. ys 
d of Cooli he Cylind f Gas EB * D 10. 

The Herbert Hexagon Turret Lathe.* (20) Dec. 15. 

-Underloaded Engines.* W. H. Wakeman. (From Graphite. (62), ‘Dec. 15. 
Boilers and Engines. ‘William T. McCracken. (62) Dec. 15. 
— Liquid Fuel and Oil Burners. George G. Bennett. (62) Dec a 
Heavy Duty Engine Service in a Modern Steel Plant. Arthur ‘Strickland. 


(62) Dec. 15. 4 
The Sargent Gas Engine.* Dec. 15; (27) Dec. 31. 


Portes Gil Engine with Reversing Gear.* (12) Dec. (16. 
Motor Cars in Paris. (12) Serial beginning Dec. 16. ae 
The “Empire” Spring-Wheel.* (11) Dec. 16. 
- The New Plant of the Jeanesville Iron Works Company.* 15) Dec. 16. 
The Conical Wind Motor.* “Alfred Gradenwitz. (26) Dec. te. 
Armstrong and Day’s Water-Tube Boiler.* (11) Dec. 16. | 
Natural Gas Pumping Plant at Hundred, Ww. Va.* — (14) Dec. 17; : (9) Jan. : 
The Efficiency of Steam Engines. (47) Dec. 172 
European Regulations Regarding Steam Superheaters. (14) Dec. 17. 
Power Required to Furnish Blast for Cupolas. | (Rept. > the Pittsburg Foundry-_ 
The High-Powered Traction Engine and Its Many . Dec. 17. 
Improvements in Oil Engines.* (47) Dec. 17. 
Efficiencies of Electric and Hydraulic Elevators. William Eglin. 
stract of Paper read before the Assoc. of Edison Illuminating (47) 


4 


Discharging and Charging Gas Retorts at One Stroke, as 

Fiddes-Aldridge Machine at Pontypridd, Great -Britain.* (24) | Dec. 

New Shuster Wire Machinery.* (20) Dec. 22. 
A New Filter-Press Plate.* (16) Dec. 22. 
An Improved Direct Connected Speed Motor Drive for 
Dec. 22; (25) Jan. 
Notes on Boiler Tests. J. E. Bell. — (Abstract of Paper read before the ats Soc. 

of Mech., Elec. and Steam Sears.) ce... 
Heavy > ‘Duty Engines in a Steel Plant. Arthur L. Strickland. (Abstract of. 
Paper, presented before the Ohio Soc. of Mech., Elec. and Steam Engrs.) (20) 

ec. 
‘Commerc ial Possibilities of Liquid (12) Dec. 

The Great Western Motor Omnibus Services. W. B. Paley. (15) Dec. 28. 
Internal Combustion Engines. F. H. Bowman. — = re before 
National Assoc. of Colliery Mgrs.) (22) Dec. 23. Ny 
Improved Cylinder for Double-Acting Gas Engines. 2a) Dec. 24. 

_ ‘The Amsler Gas Producer.* (20) Jan. 5. 

‘Distributing Valve for Steam Engines.* (47) Dec. 2 
Condensing Machinery.* William Edward Storey. (Paper read before 
of Engrs.) (47) Serial beginning Dec. 24. 

Improvements in Steam Engines.*— (47) Dec. 24, ty 

Ma ng Castings in uminium.* ec 

A Forty-Inch Slabbing Mill.* (19) Dec. 24. ji 
Gas Leakage. F. S. Cripps. (From Journal of Gas Lighting.) (24) Dec. 26. eon 
How to Safely Expel Air from Gas Apparatus, Mains and — ae C. Le 

Jones. (From The Purifyer.) (24) Dec. 26. “2 ai oy 

The Blake & Johnson Wheel Rim Rolling Machine.* pass Dec. , 29, 

The Latest Hendey-Norton Lathe.* (20) Dec. 29. 
The Hoffman Rotary Engine.* (20) Dec. 29. 


i 


A New Westinghouse Crane Motor.* (15) ‘Dec. "80 ‘Dee. 813 (40) Dec 
"30: (17) Dec. 31; (25) Jan. 
The Mechanical Equipment of the Bellevue- Stratford Hotel, <1, Philadephia. (14) 
__ Serial beginning Dec. 31. 
Hollow Hexagon Turret Lathe.* (25) Jan. 
A Scale Catcher.* W.H. Wakeman. (64) Jan. 
The, Steam Consumption of Small Steam Engines. s. 


‘Test of a Deutz Gas Engine and Producer.* (64) 


Illustrated. 
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Governing Large Gas Engines.* Charles Sage. Jen, 
_ Big Machine Tools.* Joseph Horner. (10) Jan. 7 
Circulation of Water in Steam Boilers. Egbert P. “Watson. (10) Jan. 
‘The Mechanical Draught Problem. Howard S. Knowlton. (10) Jan. 
Mechanical Transportation in the Modern Machine ‘Shop. ‘Frederick AL 
fou (9) Jan. 
Excavating and Conveying Machinery in Contract Work. 5 
The Mechanical Transport of Air.* Walter B. Snow. (9) Jan. 
_ Labour Saving in the Handling of Materials.* Arch. J. S. B. aaa 
Steam Cylinder * Charles E. Carpenter. 
D. Meier. 
_Preheating t 
World.) 
Methods and Cost of Blasting and Handling Boulders. 
The Lackawanna Slabbing Mill. * (20) Jan. 5. 
‘The Atlantic Mills Boiler Plant.* (20). Jan. 
The Manufacture of Chain. L. B. Powell.’ (20) Jan. G 
The Thompson-Ryaxo Motor and Its Application to Machine Tools: An a ae a 
Motor Giving Wide Speed Range by Means of Field Control.* (20) Jan. 5. < 
An Automatic Spacing Table.* (40) Jan. 6. 
~The 1904 Paris Automobile Show.* (19) Serial beginning Jan. 7. ne 
Electric Igniters for Gas Engines.* George M. Hopkins. (19) Jan. 7. | 
un Nouveau Genre d’Appareils Thermiques.* H. Royer. be- 
Machine a Rectifier Verticale, 4 Arbre Planetaire.* | (34) Dec. 
Détendeur de Vapeur. R. Michaux. (34) 
_ Dessiccation du Vent des Hauts Fourneaux par Congéiation de la Vapeur 
*Eau.* E. Lemaire. (33) Dec. 3. 
“Athermique”’ ou Machine Transformant a Froid V Energie Calorifique e 
Dynamique. Leo Dex. (36) Serial beginning 10. 
Stahlgiesserei.* 0. Herwig. (50) Dec. 1. 
Dampfmaschinen mit Kolbenschiebersteuerung der Maschinenbae- 
Gesellschaft ‘in Miilhausen (Elsass).* F. Lamey. (48) Dec. 10. ; 
Professor Rateau: Theorie und Wirkungsweise der Strahlkondensatoren.® 
(From the Bulletin de la Société de l’Industrie Minérale. (82) Serial be- 
Pre ktische Untersuchung von _Maschinen- und 
Masut-Feuerungen und Thre * Ferd. Hook. 
Giesswagen fiir 20 Tonnen Pfanneninhalt. Karl Gruber. 
ec 
Versuche mit dem Verfahren von im ‘Stahl- und Walzy 


A Modern Metallurgical Laboratory at the State School of Mines, University of 
Utah: A Complete — for Ores by Various Processes. 
Bradford. (45) D 
Crushing for Gencuntvation Work: Discussing the Process of Crushing; the 
Types of and with Reference to the Crusher. 
The Seperation of Sands ‘from Slimes in | the. Cyanide Process: ‘Systems Used in 
the Homestake and Hidden Fortune Mills. Charles H. Fulton. 


u precht 


Wet Concentration : Methods by which Minerals Susce] tible wo ‘this ‘Process can q 
be Recovered to a High Percentage. Frederic Sherman. 
Brown-Ore Washing in Alabama: Description of Construction and Method of awe 
a Operation of Log Washers; Conditions to Which They Are Adapted.* Erskine _ 
Ramsay and Charles B. Bowron. (45) Dew 
The Washoe Reduction Works: The Plant of the Anaconda Copper Mining Co. at | 
Anaconda, Montana: A Description of the Concentrator.* (45) Dec. Pe 
_ Electro-Magnetic Separators of the Secondary Induction Type. Description 
of the Knowles Magnetic Separator.* W.R. Crane. (45) D 
The Lead-Zinc Mines of Kansas and Missouri: A “of the Present 
& as of — and Milling in the Joplin District. _ R. Crane. (45) 
The! ‘New Cleveland Furnace. * (20) Dec. 22. 
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Concentration of Ores in Great Britain: The General Practice and a Descrip- 
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Metallurgical _ (Continued). 


Casting Spouts and Tuyere-Boxes.* Hiram W. Hixon. (16) Dec. 22. 
The Gates Gyratory Ore Breaker.* (22) Dec. 23. 
The Economic Value of Cast Iron.* W. H. Pretty. (Abstract of Paper read 

: _ before the Manchester Assoc. of Engrs.) (47) Dec. 24. 

‘Heavy Duty Engines in Steel Plants. A. L. Strickland. "(Abstract of Paper read 

before the Ohio Soc. of Engrs.) (47) Dec. 24. = 

The O ominion Smelter. (16) Dec. 29. 

A = for Treating Silver Sulphide and Ore. M. 

$tirring or Mixing of Liquid Pulp.* P. Boss. (16) Dee. 29. 
A New Blast Furnace Charging Device.* (20) Dec. 29. 

The Determination of Sulphur in Steel by Evolution Methods. a George “Auchy. 

The Theory of Carbon- in the Blast Elbers. (62) 

Dec. 29. wry 

6 de Galvanisation au Gris | de Zinc. 24. 
noxydationsofen.* G. Weigelin. (50) Dec. 15. 

Mitteilungen tiber die Flusseisendarstellung im Genz- 
mer. (Paper read before the Verein deutscher 


Military. 


Land Defense of Seacoast Fortifications. Edward. H. Schulz, (44) b. 
A Bad Case of Gun Erosion.* (46) Ja " 


n. 7. 

Dela Recherche et du Dragage des Torpilles Vigilantes. M. ‘Dios. (32) Oct. 


Methods of Renewing Old Timbering at the Dives- Pelican Mine, Silver Plume, 
Colorado.* James F. McClelland. (6) Nov. | 
Coal Washing in Alabama: Increase in Use of the — Description of 
Plants Using Stewart Washers and Robinson- -Ramsay Washers.* Erskine 
_ Ramsay and Chas. E. Bowron. 45) Dec. 
The Lead-Zinc Mines of Kansas and Missouri: A oiniiaiin: of the Preset Prac- 
- tice of Mining and Milling in the Joplin District.* W.R. Crane. (45) Dec. 
Coal Washing in Great Britain: Various Methods Employed: Description of. 
Different Types of Jiggers, Trough ‘Washers, and Washing ' Tables: : —: 
James Tonge. (45) Dec. 
Electrical Winding Plant at the Ligny-Lee- Aire Mines.* (73) iin 2 
Electrically-Operated Winding Gears.* (73) Dec. 2. 
Coal-Screening Plant.* (12) Dec. 2. | ater. 
A Method of Packing Excavations in Coal Seams by Means of Water. by 
Forster Brown. (Abstract of Paper read before the North of England Inct. 
-_ of Min. and Mech. Engrs.) (57) Dec. 16. 
Craig Coal-Washing Plant. (22) Dec. 23. 
Methods of Underground Transportation.* * John ‘Por- 
ter ) Jan. 
Labor- Saving Devices in Coal Mining. * V. Norris. (9) 
Pioneer Work in High-Tension Electric Power Transmission: The Operations 
_ of the Telluride Power Company.*— P. ON: Nunn. (Paper read before the 
Elec. Cong.) (10) Jan. 
The Largest Coal Storage Plant in the World: The New Plant of the Philadelphia 
Reading Coal & Iron Company Being * Abrams, by 


Dodge Coal Storage Company.* (20) Jan. 5. 
de la Société des Ingénieurs Civils de de (P 
Gee Juin 2004.)* BP. Portier. (62) .. .. 90.) 
_Vialte de + Société des Ingénieurs Civils de France aux Mines de Lens (P. dec 


Engineering Mathematics 


_  §chemes for its Analysis. Thos. B. Stillman. (8) Serial Oct. 
Self-Propelled Chemical Fire- Engine.* (11) Dec. 2. — 


Street Architecture. T. G. Jackson. (29) Dec. 23. _ 
Electric Railways for Grading Work.* (14) Dec. 24, 
Sidewalk Construction for Small Cities. J. C. Herring. (60) vn 
Pavages de Londres et des Claes. 
G0)" Dec. 
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E, Sherman Gould, M. Am. Soc. C. E. (10) Jan. 
- 


S=NGINEERING LITERATURE, 
_ Moving Loads on Railway Underbridges.' ad ‘Walter Elsworthy Lilly. (63) Vol. 
_ Experiments on the Tractive Resistance of Loaded Railway-Wagons.* | 
Audley Frederick Aspinall. (63) Vol. 158 | 
A Advance in Locomotive Boiler Maintenance. Raymer. 
- Vision of Enginemen and Firemen in Railway Service: : Some Factors “Affecting 
The Classification of Engines for Bridge Loading.* ©. vB. Purdon. (1) Nov. 
8-Coupled Tank Engines: Barry Railway.* (21) Dew 
antag Power Signalling on the London and South Western R.* sd 
-15-ton Private Owners’ Wagons.* (21) Dec. 
000 Ibs. Capacity Steel Underframe Box Cars: Illinois Central Rallroad. 
Electric Locomotive for the Philadelphia & Reading.* (39) — ae 
Combustion or the Source of Energy in the Locomotive. T. J. Henderson. 
(Paper Presented before the Pacific Coast Ry. Club.) (39) Dew © 
Steam Motor Carriage: Glasgow and South Western Railway.* (21) Dec. 
The Inertia o rains. ewton rig ec 
-Walkerburn Station: North British Railway.* (21) Dec. 
Comparative Trials of Locomotives Using Saturated —— and Moderately | 
-Superheated Steam. iil Strahl. (Abstract of ‘Paper in Bulletin of the Inter- 
Roaring Rails.* H. L. Wilkinson. (12) Dec. 2. 
Narrow-Gauge Consolidation Locomotive.* (12) Dec. 2. ome 
Locomotives at the St. Louis Exhibition.* Ww. Hanbury. ay Serial be- 
ginning Dec. 2. 


Paris-Orleans Electric Railway (26) Dec. 2. 
Mogul-Type Superheated Steam for Heavy Express Freteht ‘Traff 
on German Railways.* (22) Dec. 9. 
Compensated Motor Railway (11) Dec. 9. 
The Christensen Air-Brake.* (11) Dec. 9. 
Rails for Fast Trains. J. W. Post. (Abstract of Report to be presented be- 
fore the International Ry. Cong.) (22) 
Northern Pacific Mikado Locomotive.* (18) Dec. 
Steel Cars as Adapted for New England Railways. _ John Fr. MacEnulty. (Paper 
presented before the New England R. R. Club.) (18) Dec. 10. | as 
Corridor Carriage for the Cambrian Railways.* (11) 
Some Notes on High-Speed Electric Railway Work.* F. ‘Carter. (Abstract Ae 
of Paper read before the Rugby Eng. Soc.) (26) Dec. hg Fy (73) Tec. 16. 
Permanent Way for Fast Train Services. | ‘Van Bogaert. _ (Abstract of Rept. 

prepared for the International Ry. Cong.) (15) versal beginning 
‘Improved Barschall Rail Joint.* (15) Dec. 16. . 
‘Locomotives on the Canadian, Pacific 

Interlocking at Saint Louis* (40) Dec.16. 
Floods on the Santa Fe System. Robinson. (40) Dec. 


The Se hmidt Smoke- Tube Steam- Superheater. (11) Dee. 
= Reconstruction of Victoria Station m; London, Brighton, and South- Coast Rail- 
‘The: North British Railway. Dec. 28 
Tests of the New York Central Electric Locomotive. Dec. 23. 
(15) Dec. 23. 
Union Electric Train Staff.* (15) Dec. 28. 
Wheeling and Lake Erie Bight-Wheel Locomotive.* 28. 
Electrification of the North-Eastern Railway. (26) Serial beginning Dec. a) 
= Protection for Snowsheds on the Railroad.* H. Bennett, 
The Laughridge Improved Firebox.* (18) Dee. 
Electric Train Service on the North Eastern Ry. of England.* (18) Dec. 24. 
Limitations to the Use of Storage Batteries: an English Engineer’s veal 
M. Hobart, M. I. E. E. (From Technics.) (19) Dec. 24. 
Block Signals on the Vandalia Line. Jno. L. Davis. (Paper read ‘before the ® 
Some Points in the Economical Handling of * 
(Abstract of Paper read before the Pacific Coast Ry. Club.) (13) Dec. 29. 
Plans for New Grand Central Station. New York City.* (13) Dec. 29; 15) 
Dee. 830; (14) Dec. 31; (27) Dec. 31; (18) Dec. 31; (40) Jan. 
Passenger Stations on the Grand Rapids & Indiana.* aa = Dec. 30. 
More About Creeping Rails.* (40) Dec. 30. nadie 


Illustrated. 
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Rock Island Motive Power Committee Report.* (15) Dec. 80; (25) Serial 
ginning Jan. 


East Locomotive Repair Shop of the Delaware, Lackawanna & Western. 


Blectric Railway up Mont Blanc.* (40) Dec. 30. | 
The Westinghouse Automatic for British Cars.* Dec. 30. 
Powerful Narrow-Gauge Locomotives for South Africa.* (40) Dec. 30. 
n- 


‘Rails for Lines with Fast Trains.* P. H. Dudley. | (From Bulletin of the I 
_ ternational Ry. Cong.) (40) Dec. 30; (15) Serial beginning Jan. 6. 
Heavy Planers for Rods and Frogs.* Dec. 30. 
Fifty-Ton Cars in France.* (15) Dec. 30. | 
Railroad Transportation at the Descriptive of 
Exhibits). (18) Dee. 31, 
Pacific Type Locomotive, Northern Pacific (18). 31. 
Haslett Park Sink- Hole, Grand Trunk Ry.* Leslie A. ‘Waterbury. 
“The Baltimore & Ohio Cast ‘wee “Wheel. (25) 
‘Freight and Passenger Pacific Railway: 8-2 ‘Mikado 
Milling Machines in Railroad Shops. (25) Jan. 
‘The Development of = Railroad Transportation Bince (1875. 
‘The Tunne 


+g The Manufacture of Cast Iron Car Wheels: As it is Done ‘at the New cee: of 
z - .. Pennsylvania Railroad at South Altoona, Pa.: This is the Largest and 
Modern Plant of its Kind in Existence.* (20) 
—- Modern Engine Building Plant: Works of the William Tod Company, Youngs- 
town, Ohio. (20) Jan. 5. oe 
Difficult Piece of Bridge Erection in Connection with Terminal Improvements 
the New York Central & Hudson River R. Cc. “Shepherd, 


Assoc. M. Am. Soc. C. BE. (13) Jan. 5. 
Proposed Union Station for Buffalo. W. J. Wilgus. (Abstract: of Rent on the 
proposed Union Station terminal at Buffalo.) (15) Jan. 6. om 

New Automatic Block Signals on the Lackawanna.* (15) Jan. 6. 

N. Y., O. & W. Standard Turntable, Equipped with Air Motor.* (15) pn 6. ae: - 

_ Automatic Block Signal Rules of the Missouri Pacific. (15) Jan. 6._ tee 

Serre- pour l’Arrét du Cheminement des Voies de Chemins 


dune Loco 
Périssé. 
0 


Dec. 16. < 


Chicago & Milwaukee Electric Railroad: Extensions and Improvements of the 
System: Installation of New Power House and Sub-station Equipments: 
Park and Pleasure Resort Additions: Some Operating Features.* 
ec. 
Features of the Indianapolis Northern Division the Indiana Union 
"see Renshaw. (Abstract of 


‘The Wakefield and District Light Railways.* 
Single-Phase Electric Railway. 


Sewer Reconstruction in Connection with the New ‘iui Rapid 1 
The Great London Power Station. * Harold J. Shepstone. (46) Dec. 17. 
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iii 
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Pe 
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(33) Dec. 17. — 
_Nichols-Lintern Pneumatic Track Sander. (72) Dec. 
The Cricklewood-Hendon-Edgware Branch of the North London Tramways.* ary 
Pietermaritzburg (Natal) Electric Lighting and Tramways.* (26) Dec. 
_ The Kilmarnock Electricity and Tramway System.* (26) Dec. 16. 
& 
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“Rallroad, St Street—(Continued). ve 
Standards of Construction on the Indianapolis | Northern Lines of the Indiana 
Union Traction Company.* (17) Dec. 17. 
2. 


The Insulation of Railway Motor Field Coils.* (17) Dee. | 
Proposed Passenger Railway Subways for Chicago, Illinois.* (13) Dec. 2 
Proposed Moving Platforms Thirty-fourth Street, New York.* Dec. 
A New System of Train Contrel. . (27) Dec. 24. ae 
Phase Railway Motors.* Friedrich Eichberg. (27) Dec. 
_ The Drainage of the New York Subway. (14) Dec. 24.  — — | 
- Rapid Transit Railroad Construction at Battery Park, New York a: Sealant 
the Reinfor ced Concrete ) Subway at the the Lower End of Manhattan. 


The Joliet, Plainfield & Aurora + ) Dec. 24. 
The Bonding of the Brooklyn Elevated Railway System.* (17) Dec. 24. = As 
‘The Efficiency of Power Braking in Street Railway Service with Tests of Power 
= Consumption of the Air Brake.* Edward Taylor. (17) Dec. 24. 
= Development of the Alternating-Current Railway Motor. i: H. Arm- 
strong. (Abstract of Lecture delivered before the Elec. Eng. Soc. of the | 
The Philadelphia Rapid Transit Railway. * (13) Dec. 29. 
Underground Railways of London.* _ (From the Statist.) _ go Dec. 31. 
Notes on the Portland Railway Company’ s System.* (17) Dec. 31. | 
Recent Developments on the Paris-Metropolitan Railway System.* (17) Dec. 31. 5 . 
Checking the Adjustment of Car Circuit Breakers. * B.C. - Parham. = (17) ‘Dec. $i. 
The East Boston Tunnel. (17).Dec. 31. | 
The New Power Station of the Brussels Electric Tramways. . (64) Jan 4 af 
for Street Railway Track Construction at Milwaukee, Wis. (13) 
an 
 §tation Centrale des Tramways Piectriques d’Anvers. (33) Dec. 17. 
Le Métropolitain ‘“‘Subway” de New York.* Ch. Dantin. (33) Dec. 24. ange 
Tunnels Tubulaires en Terrains Aquiféres; Etude des Flexions dans les 
‘sous l’Action des Pressions Extérieures. ‘Birault. (33) Dec. 24. 


City of disposal Works.* James (63) Vol. 158, 
The Main Intercepting Sewers of Cleveland, Ohio.* Walter C. Parmley. 
The Heating and Ventilation of Schools.* (70) Serial beginning 
Underground (Abstract of Lecture before 4 
the Inst. o anitary Engrs.) ) Dec ° 
Sewage Disposal at Hanley.* (12) Dec. 9. 
in Connection with the New York Rapid Transit Subway.* * 
ec 
Small Refuse-Destructors for Works and Hospital Use. Me (11) Dec. 
The Drainage of the New York Subway. (14) Dec. 24. : 
The Longevity of the Typhoid Bacillus in Water.* — -.: Review by George © 
The Saltley Refuse Destructor and Electric Station. D. Roberts. (Abs a 
ae. of Paper read before the Assoc. of Mun. and County hes ners. S.) C14)" Dec. 24. 
The Indian Run Sewer, Philadelphia.* (14) Dec. 31. = 
A Recent Installation of a Liernur Sewerage System. (14) Dec. i pe 
A New Form of Reinforced Concrete Block Sewer Construction.* ~ Walter a 
Parmley, M. Am. Soc. C. E. (13) Jan. 5. ye > 
_ Notes Relatives a la Rédaction d’un Cahier des Charges pour VAgjuaication 
30) be de Chauffage et de Ventilation.* Seulen. 
ec. y 
des Hotels. Meublés et des | Logements Loués en | : 
(36) Serial Dec. 10. 
Traitement des Eaux d’ Station Essai de Columbus an 


Structaral. 


of Load, Fire & Water a Siegwart Floor.* 
Model Testing Laboratory.* Richard L. Humphrey, Am. Soe. C. 
The Strength of Brick Walls to resist Wind- -pressure.* (63) Vol. 158. PP} 
The Relation of the Constants of the Blongation Equation to Contraction of , 
 Area.* Archibald Campbell Elliott. (63) Vol. 158. = 
On the Saline Efflorescence of Bricks: The Causes ae to it, and the gees 
tical Means of Avoiding the Same. 
 _ (8) Serial beginning Oct. | 
4 Description of a Fire, Load and Water Mate a 
Big (Kahn System) at the Fire Testing Station Columbia University.* 
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CURRENT ENGINEERING LITERATURE. 


in the Phipps ‘Building, Pittsburg, Pa.* ‘Edward God- 
rey 
Brick Masonry. L. C._ Weldin. (58) Nov. 
Mortars. Joseph A. Shinn. (58) Nov. 
old and New Style of Wall Melber. (67) Dec. 
New Arts Bu ng o ttawa University ( Dec. 
“Weber Steel-Concrete Chimneys.* (9) Dec. 
Modes of Testing Castings.* W. T. MacCall. (Abstract of Paper before 
the British Foundrymen’s . Assoc.) (22) 
‘Timber ; Its Strength, and How to Test It. T. Hudson Beare. 


(Lecture before 
the Dundee Inst. of Engrs.) (11) Dec. 9 


Tests of Grain Pressure in at Buenos Aires, Argentina. Eckhardt 
 Lufft. (13) Dee. 15. | 


Armored Concrete in Europe. (From, Bulletin ‘ot the International 
(40) Dec. 16. 


22.. 


The Reinforced Concrete Building of the J. M. ‘Bour | Co., Toledo. . - George’ * 
Rhines. (14) Dec. 24. 


The Strength of Structural Timber. (14) Dec. 24. 
What Can Chemical Research Do for the Portland - Cement ‘Industry? _ Clifford 
Richardson. (Abstract of an Address before the Assoc. of Portland Cement 
The Technical Analysis of Cements. ‘Peckham. Journal 
Amer. Chem. Soc.) (24) Dec. 26. 
A 182-Ft. Chimney of Reinforced Concrete at Delleves, Mich. (13). 29. 
Materials which Retard the Setting of Portland Cement. R. C. Carpenter. (14) — 


A Steel-Frame Riding Academy Building.* (14) Dec. 31. | 


The Greek Amphitheater at the University of California: iis icin Ex- 
ample of the Advantageous Use of Concrete for Reproducing Greek Archi- 
 tecture.* C. W. Whitney. (14) Dec. 31. 
The Mechanical Equipment of Bellevue- Stratford Hotel, Philadelphia.* 
Serial beginning Dec. 31. 3 te 7 
‘Analysis and Design of a Retaining Wall. F. F. Sinks. 
a. Recent Experiments with Materials which Retard the Activity of Portland Ce- 
ment. R. C. Carpenter, M. Am. ‘Bec. M. E. (From Sibley Journal of En- 
gineering.) (13) Jan. 5. 
Effect of Calcium Sulphate in Different Forms on the Setting Time of of Portland 


Cement. Richard K. Meade and Wiliam P. Gano. ‘Grom t the | Chemical E En 
gineer.) (62) Jan. 5. 


Sur |l’Essai des Métaux par Flexion Entaillés. 
Petits Pavillons d’Habitation, & Puteaux ot Suremes (Seine). 
La 


Poussée des Terres contre les Murs de | ‘Malevé. 
Concours pour le Grand Prix de Rome de 1904.* — Emile Beauyalet. (33) 
Das Amphitheater an der Washington Universitit in St. Louis.* Ed. Probst. : 


904 


4 Einsturz der Zwischendecken in Mochowaja- Strasse. in St. Petersburg. oN. 
Shitkewitsch. (Extract from the _Protokolle Poly- 
technische Verein.) (78) Pt. 5, 1904. 
Ein Graphischer Nachweis der Tragfahigkeit und Aller in einem ‘Tragwerke aus 
Eisenbeton Auftretenden Spannungen.* F. v. Emperger. (78) Pt. 5, 1904. , 
Nachweis des Freien Kalkgehaltes im Portlandzemente. (Tr. from 
the Russian Zement.) (80) Serial beginning Dec. 1. 
Zur Theorie der Halbringférmigen Balkontrager.* es Stutz. (53) Dec. 2 
‘Ueber Herstellung und Verwendung von Hydraulischem Sackkalk. Ern. Pasquay, 
Einflusslinien fiir die Beanspruchung Gerader Fachwerktrager durch Horizontale ‘ 
‘Krafte.* Wenzel St. Ritter v. Balicki. (53) Dec. 16. 
Uber das Verhalten_ von Konstruktionsmaterialien 


Note on Traverse Surveying.* Ponsonby (63) Vol. 
Method of Solving a Three- Centered Compound Curve with” ‘Transitt 
Sheldon Smillie. (6) Nov. | 
‘The Three-Point Problem in Plane-Table Surveying. A Antonio ‘Liane. 
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Water. Supply. 


The Barrage across the Nile at Asyft.* Henry (63) Vol. 158. 
The Use of Coment Grout at the Delta Barrage in Egypt.* — -~Bir Robert Han- 
bury Brown. (63) Vol. 158 | 
Note on Siphon Discharge. * Alexander Welsh. (63) Vol. 158. 
The Development of the Water-Supply to the Canterbury Plains, New | Zeal and. 
George Phipps Williams. (63) Vol. 158. “79 
A Notable Electric Power Station.* (8) Oct. 
- Note on Action of Hydraulic Rams. * A. J. Wood. (8) Oct. 
: The Water Power at Holyoke. Albert F. Sickman. (28) ™ 
T Additional Water Supply for New York City.* Rudolph cao 
A Wood-Stave Conduit for the Water Atlantic City. 
Some Additional on ‘the Conduit a Atlantic ‘City, N. 
Myers. (28) D 
Holyoke Water M. French. (28) Dec. 
Municipal Water Supply Revenue. James L. Tighe. (28) Dec. _ ? 
Report of Committee (of the England Weer Works  ABsoclation) on ‘Pri 
Fire Services. (28) Dec. 
The Epidemic of Typhoid Fever at Ithaca, N. Y. . George A. ‘Soper. (28) Dec. a 
The Doulton Water Softener.* (73) Dec. 9. | 
The, Measurement Rivers and Open Channels.* W. | 
eeler nst. | ) Dec 
Richard Centrifugal Pump.* (47) Dec. 10. 
An Example of Flattening of Large Cast-Iron Pipes Under Earth Pressure. . 
- Sources and Cost of Power for Pumping Irrigating Water. H. A. ‘Storrs. (Ab 
x stract of Paper read before the Irrigation Cong.) (13) Dec. 15. 7 
Notes on Hydraulic and Box Design.* Peters. 


15. 
shanghai Waterworks.* | ‘Dec. 
Power Development at Niagara. 
A New Method for Determining the Color of the Turbidity of Water. * Free- 
- Laying a Submerged Water Main at Waterville, Me.* (14) Dec. 17. oie 
The American System of Filtration Plant in Mysore, India: ~ Description of the 7 
_ Works for Supplying the Kolar Gold Field with eeane Water. * Edmund B. 
Weston, M. Am. Soc. C. E. (14) Dec. 17. en 
Irrigation in Southern California.* Day Allen Willey. (46). ‘Dec. 47. 
Some Large Hydraulic Turbine Installations.* (47) Serial beginning Dec. 17. 
Development of Electric Power Behind Niagara Falls.* (27) Dec. — .. 
on the Croton Water New York City. (13) Dec. 22; 
Hydro-electric Power Plant at Turbigo. (12) Dec. 28. 
Some Observations of Water in Beardsley. 


4 (14) Dec. 24. 
 Thawing Water Mains Electrically.* (14) Dec. 24. 
| Rochester and Lake Ontario Water-Works. (14) Dec. 
Tidal Water Power: Means of Obtaining a Constant ‘Beat About Thirty- efght 
Feet. W. S. Cleveland. (46) Dec. 24. 
> The Longevity of the Typhoid Bacillus in Water.* George Whip- 


< 


Mun. 
— 


Tests of Irrigation Pumping Plants and Wells in the Valley of the Rio Grande. r 
Chas. S. Biichter. (13) Dec. 33 Tex 


New Proposal for a Dam Across the Rio Grande, near rE — 


Dec. 29 
‘Removal of Sulphuric Acid from Water.* | (62) Dec. 29. 


(13), 


The Fairbanks Combined Gasoline Engine and Pump.*— Dec. 30. 

St. Joseph River Power Development.* (27) Dec. 31. 
4 Morgan’s Falls, Ga., Transmission Plant.* Lamar “Lyndon. 81. 

- The Otto Electric Sterilizer.* (19) Dec. 31. 

The Development of Power Pumping Machinery. * Wm. M. pita (9) I 
Water Softening: Control and Results from a Chemical Standpoint. 

Campbell. (25) Serial beginning Jan. 
The Largest Water Turbine in Existence.* (46) Jan 
Flexions des Parois dans les Tuyaux de cuntation de Grand Diametre.* — Cc. 
Etude sur le Fonctionnement des Soupapes de Pompes Chargées par des Ressorts. _ =a 

Berg. (Tr. from Verein Deutscher Ingenieure.) Serial beginning 

Etude Comparative des Diverses Formules de FRooslement de les 
 Tuyaux de Conduites. M. Daries. .(35) Dec 
Barrages-Réservoirs et. Services Blectriques de la Ville de Solingen (Prusse 

_ Rhénane).* A. Bidault des Chaumes. (33) Dec. 3. Noire 
Versuche an Wasserhaltungen.* Baum and Hoffmann. (Report of the I 
gation Committee.) (48) Serial beginning Dec. 3. _ 
Gewolbefirmige in mit * (51) Dec. 


— 
J 
| 
| 
| | 
q 
| 
‘a 
— 
— 
| 
— 
— 


i 7 f q 


CURRENT ENGIN EERING LITERATURE. 


Dee. des Tangentialrades in Kalifornien. 
) ec. 
‘Waterways. 
-Burntisland 
(63) Vol. 158. 
Lowering the Sill of the Dock, Furness Leopold Halliday T 
Savile. (63) Vol. 158. 
Birmingham Canal Navigations; The Renewal of a alien. of the Invert of 
y Netherton (Canal) Tunnel, 1902. * Charles edd Nias. ae Vol. 158. - 
- The British Canals Problem. Arthur Lee. (29) Dec. 2. 
- Pumping Plant for the New South Dock, Cardiff.* (12) Dee. : 
Plans for the Panama Canal Work. (13) Dec. 22; (20) Dec. 22. — 
The Panama Canal: Mr. Wallace’s Plans. (18) Dec. 24; (a8) Dec. 30. 
The Present Aspects of the Panama Canal. Wm."H. Burr. (9) Jan. 
i The New York Harbor Entrance.* Lewis M. Haupt. (46) Jan. 7. 
_ Le Port d’Alexandrie Historique et Travaux en Cours d@’Exécution.* | Cc Birault. 
; (33) Dec. 10. ay 
Travaux de Protection Rives 33) Abords du Pont Kaiser- i-Hind 
(Inde Anglaise) .* ichou. ) Dec. 17. 
aus Bisenbeton.* (78) Pt.5,1904. 0 
Der Wettbewerb fiir eine Neue Utobriicke iiber die Sihl in Ziirich.* 
aa beginning Pt. 5, 1904. 


4 Tiustrated —— 


{ 
| | 
— 
— 
4 
— 


| | 

Cale 

lh 

| 


‘SOCIETY | OF ‘CIVIL ENGINEERS. 


PAPERS 


for the facts and opinions 


. The Water- Works of Porterville, California 
By Pair E. AM. Cc. 


a Technical Methods « of River Improvement, a Developed on . the Lower M 
souri River, by the General Government from 1876 to 1908. 
8. Waters Fox, M. Am. Soe. C. E. 
The Reclamation of River Deltas and Marshes. 


‘ByE. L. CorTHEtL, M. Am. Soc. C. 


Messrs. E. W. STERN, CHARLES G. Darracnu, L. J. 
SHANKLAND, FostER CROWELL, St. JoHN CLARKE, WILLIAM W. CREHORE 
and Cc. A. P. TURNER. 


Joun MILLER CUNNINGHAM, Am. B00. C.E 


‘Plate Details of Pumping Plant, Porterville Water-Works 
Plate i IL Elevated Steel Tower and Tank, Porterville Water-Works. 
Abbatis and Bank-Head, Missouri River 
_ Plans of Bank-Heads, Missouri River 
‘Bank- Head on Missouri River, near Chamois, Mo............. 
Plate VI. Bank-Heads on Missouri River, near a and Miami 
4 Plate VIL _Dikes on Missouri River. 
Plate VIII. 


Plate ip IX. Dikes on Missouri River, and ‘Accretions of two years 


Plate X. Typical 3-row and 4-row dikes on Missouri River 
Plate XI. Bank Revetment: Hydraulic Grader, and Mattress Weaving on = : 

Plate _XTI. Paving Slopes, and Snagging, on Missouri River ; 
Plate XIII. Plan and cr oss-Section of Standard Revetment, Missouri River 
Plate XIV. Gabions and Burrs, Missouri River Improvement 


VolXXXI JANUARY, 1908.” No.1. 
| 
A 

This § ced 
CONTENTS, 
| , 

OB 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


RS AND D DISCUSSIONS. 


ATER-WORKS OF PORTERVILLE, 


CALIFORNIA. 
By ‘Par E. M. Am. Soo. C. 
To BE ‘PresrNTED Feprvary 1905. 


The engineer finds much 
> data as to the 


e e matter and many a 


cost of systems of water- works of but for 


Water- -Works, | together Ww on “operation, “a 
prove of interest to the Profession, not only in the details of in 


ao and construction, but especially in . the detailed items of ¢ cost. .. ‘These 


‘ latter items are > especially interesting in showit ing the unit cost of 


construction and station expense under such. conditions, and the 


: _ large proportional g gener eral and organization charge a against the plant. 


contractors, experienced i in n this class 0 cal work, who are willing to 


execute the work as a whole, and if an attempt is made to let the 


various details by contract, the difficulties are greatly increased. In ee 


either case the contractor has to meet the same general charges as 


small sy ystems: it is usually difficult to find ‘reputable 


- Novre.—These papers are issued before the date set for presentation and dis-— 
~ cussion. Correspondence is invited from those who cannot be present at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or. 
written, will be published in a subsequent number of Proceedings, and, when 
finally pagers, with discussion in full, will be ‘published in  Pransactions.— 
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those which would apply to the construction of a system of much. ? 
- greater | magnitude, and, in addition, feels justified i in asking a a net 
percer percentage of profit inversely proportional to the cost of the system. 
‘Under such circumstances, ‘the engineer frequently finds i it advan- 


to undertake the construction of ‘the system by company 


work, especially where the character of the ‘structures proposed re- 
quires care in a their execution, and, “consequently, a careful super- 
ly the latter, controlled in 


«9 the decision to construct the "Porterville system by company work. 


‘The plans were prepared by Arthur L. Adams, M. Am. Soe. C. E., 
iu the plant was built ‘complete by the writer. 


Tue Ov Sys E 
a  ectervilie’ is situated in the orange belt at the southeastern — 


of the San Joaquin Valley, California, and has an estimated popu- - 


4 ation of from 1800 to 2.000. . The water r supply was drawn from a 
bored and cased 12-in. well, 196 ft. ‘deep, p: passing through from 10 to 


2 ft. of surface drift, thence through seamed 0 or r laminated clay” 


_ separated by thin water-bearing ¢ gravel s strata, to the source of sup- 
ly, 


a gravel stratum some 10 ft. thick. 


"The pump was a 6-in. n. compound centrifugal, placed horizontally 


at the bottom of a 6 by 8-ft. t. timber“ lined shaft, 2 25 ft. deep, and wa was. 
— direct- connected to a 30 h. p. Pp. , 200- volt, 2- phase motor running at a 
speed of 850 rev, per min. on a vertical shaft 20 * above the pump, © 


the pump motor an and shaft being held w within a light, four- -post, 7 


Current was supplied by the Mt. Whitney Power Company at 
$50 per horse- -power per annum for continuous use, this rate being» 
based on the r maximum amount of power consumed. ” The pump was 
_ operated continuously, and delivered 360 gal. per min. against a 
dynamic head of 153 ft. - Measurement of current by the Mt. Whit- 
Company showed a 38 h. p 
- 


| 
— 
— 
q — 
«a 
— 
: 
5 The system in use was pumping direct, and to storage and 
- gf equalizing tanks. paese tanks, of which there were two of 30 000  4xiZ 
gal. each, were of 3-in. timber staves, and were supported on a low 4 
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tower upon a 4 800 ft. cast t of ‘the town and the pump- 


e distribution 6 499° ‘ft. of 6 


» ft « of “in, and 


a 


9 ft. -in. standard screw w pipe. All All s ‘services, which ‘there 


215, were of ‘Fire hydrants fitted for 24-in. 
were iin. ‘screw pipe. # ire hy drants t ed tor pal 
ho 


se connections 1 were distributed throughout the business and dl 
cipal residence ‘sections, and many instances were ‘taken from 
2-i street mains. The efficien cy of the fire service cm better be 


imagined than described. 


riveted | steel 1 pipe e was | 


“became so badly | corroded that i in n 1892 it~ was evened 3 in hoes 4 to bh in. 
at sand concrete, The st standard screw been ir in service since 


sion pre its een Services were 
o badly corroded that in eases the metal had dis and 
= water ~_ a by 3 a rust-cemented sand shell 3 or 4 in. in 


on the assumption that 
gt nfficient fonda could be for ‘the construction of such 
- works as were necessary to give e, as a permanent investment, the | 
economic, and therefore the most profitable, results, regard ard-— 
less of first cost, it being assumed that the works should be designed 7 
with a view of affording a degree ‘fe protection ‘suited to the 
needs of a town of from 2000 to 8000 people, direct from the 
hydrants, with the possibility ¢ of suitable i increase se should d the | growth ‘ 


of Porterville i in the fr feta require it. i ig. 4. 


policy, however, could not be carried 0 in full, and, after 
con: construetion was s begun, curtailment of funds available ‘tee the plant 


caused a a modification of t the plans, ‘the most noticeable being a re- 
in the capacity of t the 000° to 


i 
. 
it 
— corroded in places. The spiral-wound, “wooden stave pipe was laid | 
a 
| 
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“storage, to the steel tank on the at the 
pumping station. — The old tanks were to be abandoned ‘entirely as is 


well as 2 600 ft. of the old 6-in. main supplying these tanks — ad- 2 


oom, there no service connections within this section. =a 


a Fire s service was to be pumpage direct into the mains at 100 Ib. . > 


“pressure, the elevated tank being cut off from the system by a. 


Gas engines, operating crude oil, selected power, 


instead of electricity 0 or steam. In the ease of electricity, the price 


asked by the Mt. ‘Whitney Power * Company, $00: per - horse- -power per 
annum, actually ‘amounted to ‘more than $100 p per horse- “power, on 
the basis of the maximum rate used. The resulting annual saving 
in operating expenses by the use of gas engines was estimated to be a 
about ‘8 00, and the over the of steam power to be nearly 


plant as designed consists of: — 
second well, adjacent to the first 
—A concrete- lined pit diet the wells, oval in 
FE since 18 by 22 ft., on minor and major axes, and 25 ft. deep; a 


n engine-house covered with galvanized corrugated — 
iron for the housing of the engine plant; ay 
Pumping machinery in ‘duplicate, of 
a 


9 by 2 -in. triplex sir single- “acting power pumps, each having a 


f 500 
‘capacity of 500 gal. per mi 


engines; ‘both and ‘pumps to] be operated coincidently 


conerete- reservoir of 100 000 gal. capacity a ad- 


the. pumping plant, ‘to supply of ‘the pumps in 


bottom of the pump pit a and connected. to 32 h gas a 


6. -line fuel- oil torege tank 0 ‘gal. 


of “east- -iron street in size 


was de direct and to 
— 
— | 
— — 
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— 
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— 
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Block under 


reservoir 


with 


4 


7, standard wrought iron cut to fit 


IN 

of fect 


32 H.P. Fairbanks Morse 


14" pipe to pressure gauge 
2"cooling pipe to engines 
Special 7 wroughtto 
8 
NOTE:- All flanges to be put together 
wlth 44" lead gaskets. 


Special 10'wrought to 


AND ELEVATION 


2 oil suppl. 
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PU 


26-gauge corrugated iron 


roofing 


\ \ Railing eround pit 


_ 


~ 
, Ladder, 58 stirrup irons 


in wall. 14ctr, 


Elevated 


EN ARRANGEMEN 


AILS OF PUM 


Ox l4girder 


: 


x sump pipe 


7 
= 
OIL TANK 
‘Seale 
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Gasoline Engine 
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from 8 to 4i in., the principal connections : about the pumping : 


station and elevated tank eal 10 in, in size in an anticipation 


"Plates I and Figs. 1, 2, 3 and 4 4 show the general arr arrange- 


‘ment of the various structures as well as their details. 


To appreciate local conditions affecting construction, it 
should be stated that Porterville is essentially a farming and fruit- 
raising community. There are no machine shops" in the town, nor 
any facilities for handling pipe larger than a in. serew. 
tools owned by the _water- works consisted only of some half 
dozen picks and shovels. A “former's” blacksmith th shop 


the entire resource for | any ironwork. . Al fittings 2 gs and supplies, of 7 ; 
whatever character, and s screw-pipe work k larger than 3-1 “in, were 
‘tained in San Francisco, 250 miles distant, and sent by freight. 


_ cracked flange or a missing sleeve meant a a delay. of from eight to. 


twelve days. 


$4 for a on pipe work, § $3 per to 300 and $100. 
month for a foreman on other work, , all rates being 0 the basis 


ofa 10- hour day. a a 


am: The N ew Well. = interest attaches to the drilling of ‘the n new 
‘The formation has been indicated. 


2-ft, -Tengths. had been u down and per-_ 


n put doy 
Compan ny prior to the assuming 


coat is shown i in ‘Table 


In constructing the pump pit it was necessary to — 


ve without disturbance the centrifugal pump and motor upon» 


which the town. depended for its supply. Suspension rods ‘were: 
ere to the upper posts of the steel tower, and by these the pump, 


\ 


= 


_ *From Report of Arthur L L. Adams, M. Am. Soe. C. E. 


te 


Papers.) 
ae 5 
— 
| 
| 
|. 
carce and unusu 3 
d sually poor as a class. Skilled 
‘Saver, wrt ure exception of carpenters, was not to be had. The _ 
| 
— 
No. 16 gauge, in iii 
forated by the WS — 


Drilling and driving casing, 200 it, at $2. 00. 
216 © 1,03.... 292.48 


Incidentals 


and excavation was wholly by pick 


and ‘shovel. To the excavated material from the pit, a boom 


z= was rigged. it handled two wo swing- bottom dump- -boxes, each 7 

having a a capacity of 3 cu. 1. yd. box filled in the pit while 
the other was s being hoisted dle a two vaitile team, and ra -_ 
Ink sinking, 


al and river silt. . Below t this from. 4 to 5 ft. of 


carrying a heavy volume of surface water. Underlying this water- § 
bearing gravel there was clay to the bottom of the excavation. This 
clay was very hard to pick and move, and was filled with innum 


able seams carrying water under ‘pressure. Although the new well 
casing had been perforated throughout this clay and surface- water 
“section, and the city pump while in operation carried the water- 


table some 40 ft. below ground, yet the pressure of the water within © 
the clay stratum was not relieved. The sides of the } pit were cov- 


_ ered with spouting streams, and - the clay from. which these emerged 


e sloughed off badly, while the bottom of the pit was a series of small ; 
geysers. On account of this sloughing and caving, timbering Lm 


oval 


timbering, ribs constructed, 4 by 12 -in. in 
in ‘shape, 20 ft. 83 in. by ft. in, along the minor 


| 
— by blocks outside of the pit excavation. a 
ABLE 1.—Cost or WELL. _ 
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These ri were radially by ranging from 4 by 6 in. 
to. 4 by 12 in. Outside these ribs 2 by 6-i -in. sheeting was oe 
vertically, the ‘driving keeping pace with the sinking of the pit. _ 7 
spacing of the ribs was adjusted in accordance with 
the lateral pressure ‘encountered, and the entire system w was braced 


to prevent buckling, 


During the excavation of the p pit no provision 


for * handling the surface w water. It had been reaching the city | pump 

through the open 12. 12-in. well at ‘the b bottom of the old shaft, and, 

during the ‘sinking 0 of the pit, j it was is disposed of i in the same way. 


Pipe 
:’ ‘slight turbidity i in the city v water was ‘the only noticeable result. 


The distributed cost of the pit and shaft excav ation and timber- 


ing is given in ‘Table 2 


‘CAVA ATION, AND 


Cost per cubic yard. ~ 
my (ae. yd. ) 


Excavation: 
Pick and shovel. 


Team hoist.......... 


Foreman, 


_ Carpenter. 


= 


. $0 

. 


Carpenter’ s helper... q 


Cost of excavation and timbering.. 


cost given in Table covers the of 


. cavated 1 material i in ‘wagons at the edge of the pit, from which point 
it was removed by other parties without cost to the Company. The 
Small ch charge for team hoisting i ‘is due to t use of the 


ck 


was made for taking care of th ‘the surfac ce water. = 


— 
™ 
— 
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anc 
controlled | a sump. p. J A? 5-in. 


to a 20-h. P. “motor owned by the was installed 
to handle water. The of pit was then covered with 
in. . of grav giving the water free access to the drains, and 


4 4 this spread cement sacking. Upon the prepared 
w as placed the concrete. ae ¢ 


for the pit walls, an and for the belt shafts to = 


in ‘the proportion. ‘of 1 of ‘Portland | ‘cement, parts sof 
-sand 4 parts of river gravel. this depth, and for all” 
“other the were 


bbl. j in San and $3.26 per bbl. laid 
—_ of good quality was secured from : a slough 3 mile distant, at a 7 


© 


-cost of 41.7 cents  oialiane cu. yd. River gravel w was procured from bars — 


the Tule River, from 14 to miles distant. 


‘These bars contained from 80% to 85% | of sand and from 15% 


to 20% of gravel, , thus necessitating ser screening. The nearest bar — 
yielded 315 cu. yd., ¢ at a cost of et. 42 } 2 per eu. cu. yd., and the upper bar, 
cu. at a cost of $2. 70 0 per eu. cu. yd. 


concrete was mixed by hi hand, ‘on a platform | at the edge 


tches and five mixing, watering, 


4 


‘filling hoist ‘boxes the hoist. Three men 
w orked i in the pit, placing, tamping | and d finishing. is 


Ini mixing , the gravel was first laid — and er ies in a 3-in. 

layer. The san sand was then placed o1 on this and leveled o! off, and a a layer 
7 of ¢ cement was vas placed on top. _ Each batch was s then mi mixed ty twiee dry 


“end end twice wet, water being ‘supplied fr a hose. e. The conerete 
quite: wet, as to flush readily under the t tamping iron. 
— forms were necessary in placing the bottom concrete. For 


pit walls, oval ribs of 2 by 12-1 -in. timber were built up | of ‘such 


dimensions | to allow 1- or lage ing, placed vertically 


5 
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of the finished ‘concrete. These ribs were spaced 2 ft. apart, ver- 


tically, end 1 by 6 by 24-in. lagging was used in forming the staves. 


P. he plans called for g- -in. steel b bars i in the bottom concrete, with a 

“spacing of from 4.7 to in. ‘These could not be obtained i in 
‘California market in less than 90 days, and, in order to avoid this a 

delay, by. -in, “medium’ > steel bars were substituted, thus using» 


50% more steel than called for. 


All interior surfaces of the pit 2 and “shafts were covered with a 


_cement- it-plaster finish, in the proportion of one part Portland 


“cement to 1) parts of sand, | and troweled toa ‘smooth finish. 


Ti 1e writer has now to record one of the ‘most mee 
features of the work. Tests of Portland cement, for fineness, 


f soundness a1 and tensile strength, were made before placing ‘the order 
for the lot required i en ‘this. work. . No chem ical analysis, was made. 


‘tests were con ndu cted under the rules of the American Society 


of Civil E ngineers, nifor rmity in grinding, no 
checking or blowing 


ble and : a streng somewhat than 
In oie the average of six samples passing: the 
10 000- -mesh sieve was 96. 9 per cent. In tensile strength, the average 
of six iin of neat cement at two days: was 447 lb.; seven days, 
692 lb.; and 28 days, 899 Tb. Tnitial | ‘set ‘took sil in from 1 hr. 
4B min. to 2 hr., and final set in 5 hr. 30 min : No tests for fineness" 
or tensile strength w were possible at Porterville, but, on receipt of 
“the cement, samples were were taken from 10-bbl. lots, and pats 


4 
which were observed for set and soundness. No defects in 


the cement v vere to be observed through the a action of ne pats, a 
time of making or at any ‘subsequent time. 


4 the average. 


- The ‘cement was received at the work in ‘one lot of 1800 sacks 
(450 bbl.), an and within « one week was being used in the pit —— 
Tts action in . the concrete was good, initial and final set ‘taking g place 
as usual, its entire behavior being apparently normal. pole ee 
8 weeks after the concrete was placed it began to disin- 
‘tegrate, breaking down completely “into its o: original constituent 
with no cohesion whatever to be observed anywhere within the 
“mass. This action did not take 1 place | throughout the entire body 
of concrete, but was confined to the and lower portion of 


| 
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owe 


the walls below the ground- 16 ft. above the 

bottom of the pit, and occurred here only in pockets, other portions — 

‘remaining perfectly sound. The pit and belt shafts contained 118 

| remaining pe elt shafts containe 
ining perfectly soun e pil it om elt col 

ew. yd. of concrete, and, of this, 2: 28 ¢ cu. . yd. had to be ‘replaced on ac- 


‘The ca cause nan of this disintegration. is believed to have been due to | 


cement being insufficiently burned and 


"proficient, wa was unavoidably from the for | "some two: 


and ‘that at a of for the Porterville 


TABLE 3.—Cosr or CONCRETE FOR Per an Beur SHAFT. 


= 


cu. y 


amount. yard. 


and lowering... 
‘Team lowering 


oe 
‘Tamping.. 


Tools and blacksmithing.. 
‘Lambe forme. 


of materials... 


of labor 


otal cost of concrete... 


a) 

= 
— 

— 

— ty! 2 smo 

| 19474 26.73 | 0.1830 1.2474 


The cost of concrete for the the belt is given 


kin g down of the conerete, due to defective cement, was 


not on account of the increased yardage, 
‘in affecting the cost: of the plaster finish. During 


elapsing between first finish of the work and its replace- 
ment, the surface-w water drainage behind the pit lagging had become 
- = clogged, causing a a static pressure against the conerete, according to 


its depth below the ground- water line. ‘concrete was found to 
be pervious, as all. concrete is, and ‘the percolation through ‘the new 
“concrete destroyed the 1 new plaster coat, wherever placed, before 


had time to § set. We eep- ‘holes through | the work proved to be of no _ : 
value, and each section broken by. the replacement of the concrete 


4 
was taken in hand separately. 


Beginning about the cireumference of such a the plaster 

Ww placed over a small area, and the blue flame of an ordinary 


-gasolene torch was blown directly on the finish, The = 


green finish set at once, adhering well to the concrete behind it. " In 
this way the weeping : area was gradually reduced, and, when brought 
* somewhat less than 18 in. in diameter, a plank form, shaped to 
7 a he , walls and surrounded by a rubber ring gasket, the interior being 
fi lled with cement plaster, was placed against the weeping area and 
‘held tight by a screw-jack until the enclosed plaster had, well s set. 
‘This method was expensive, as plaster finish g goes, but nae. 


effective, the total mig through the | pit “walls, bottom, , and belt 


irons in ins pit agen The iy cost of the plaster finish amounted 

$3.0 07 per “square (100 s sq. ft.) for labor | $3.98 for “materials; 


total, $7.0 05 per square. The repair | cost, in the aggregate, | $145. 45. a 


Engine- House he engine- -house consists of ‘framing fe, 


ith © corrugated, d galvanized iron, the ‘dimension: and details being» 
shown Plate The superstructure res rests. on ounda- 


tions. The floor and engine concrete ‘covered 


with a cement- -plaster finish. Gutters, built i in the concrete. 


= This was ; handled by a hydraulic ejector or heels pump, operating on service | pres- 
sure, at practically no expense. ce 


_in 
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earry all engine iping. The cost of the completed 

41 cu. yd. at $288, 56 
‘Plaster finish, including floating of engines. . 44.22 


Total cost of engine-house. . 


Pumping Machinery — The ‘pumping machinery consists of two 
2-h. p. gas engines, belt- cunnected to two 9 by 42-in, triplex, single- 


acting, power pumps. These are operated at the same 


time only in case of of fire, 


Engines.— engines the f four- -eyele type, with water- 


plinders and fly-wi heel ‘governors. Their normal ‘speed is 


200 rev. per min. , which i capable hand regulation to 10% below 


or. 10% above n ormal. 


dynamo, belt- connected to t; by a 12-cell 
moniac carbon- -zine battery; or by a hot tube, as may be advisable. 


Cooling water is taken ‘from the city 1 mains, and, after ng” 

_ the engine cylinder, i is discharged by gravity into an irrigating 

‘wed ditch at ‘the back of the engine- -house. i engines operate either 


tion was s to operate ‘them wholly 0 on ‘the ernie oil. il. ‘The ¢ engine is 


fitted w with two suction ‘pumps, one for gasolene c or r distillate, an and the — 


other for ¢ crude oil. By these pumps the fuel i is. drawn to the engine 


In is started don or distillate, 
: “upon which it may be run entirely. if crude oil is to he: e used, the 


_exhaust from 1 the engine is deflected, by a damper, through a ‘ci 


"verter. After | ‘this “converter “has | become thoroughly heated, the 
verude oil is admitted, vaporized and carried to > the engine as a gas, 


Ww off of the former admitting ‘the: 


a 
— 
— 
— 
— 4 
— 
— & 
— 
— 
— 
— 
— 
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These « ‘engines are all grades of gasolene 
tillate of 45° grav ity, taking the charge cold. The con- 


ouble- stitched, rubber r belting. loose load,. 
n the pu pumps. ‘Belt tight- 


toning in and out hand-gear, are for use, if 


engines were “contracted for at a price, f. o b, Porterville, 
contract also ‘providing for hauling them to the plant, setting - 


on the foundations and connecting the piping, 


Pumps.— p pumps are 9 by 12-in. triplex, single- “acting, 
outside- packed “plungers and machine-cut “gears, Each has. 
‘pacity y of gal. per min. ata pressure of 100 Ib. per sq. in. They 


‘ were made by the ‘Dean (Company, Holyoke, 
The gearing i is in ‘the 3 ratio of 8 to 1 Each p pump is by-p: “passed by 


‘connecting the ‘suction, immediately in front of the pump, to ‘the: 


discharge, by a 4 in. vertical riser and an angle 1 valve, a 10-in. 


check- -valve being ‘inserted the main between: the ‘engine: -house- 
and the elevated tank to back the by passes 


“are open. 


the contract also providing for hauling them to the pit and setting 
them on the bolte in the bottom. of the pit. 
Table 4 gives the cost of the pumping machinery, erect ted wat 


complete, 
Oil Tank « and Setting Gasolene Tank —The oil tank, as | de-. 
‘signed, f an 8- -in. circular shell of concrete, 12 ft. 
"diameter, and with 4 in. of concrete on the bottom, the whole being — 
finished inside with cement 5 amsealn in the proportion of a part of 
cement to 13 parts of sand 
“over 1-in. . sheeting, Tests upon stringers set in the concrete. 


the residuum from the crude 
converter is drawn off, while 
— 
— 
| 
— 
| — 
a 
d 
tank 18 set 5 it. in the ground, and suction, feed and gravity return: 


4 


are carried | to the engines. 


ing In excavating, the material encountered was a 


heary 


a adobe. an cost of the structure is given in Table 


Two 32-h. p. engines (contract 


on foundations and connecting piping 
(contract, 
placing. 


Fi ittings, bolts, tube 


Miscellaneous 


AND Pump Pir Firtincs. 


Two 


Two 9 12- pumps 

Haul and placing on “foundations. 


Foundation, bolts, tubes. and settin 


TABLE —Cosr oF PING sc M — 


“Rittings, gaskets, ‘miscellaneous and 138. 


of pumps weil pump pit fittings............ 080.33 


Total cost of pumping plant.... 


— 
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a veeks after the concrete was placed, _ the plaster finish was 

ut on, the concrete appearing wholly. norma lL Fi 

plastering and thirty days after a earload, 6500, gal, 


tion of the tank, when was found ‘to 


good condition, this oil was Tun in. 


the car to the tank by a small tank ‘wagon, from 300 to 350 
gal., was run into tank through a 14-in. rubber hose. ‘Before 


the o il was of sufficient depth to form a a cushion, it fell directly o on 


= the concrete bottom, about 9 ft. below the inlet. — Owing to the small 
capacity of the wagon interference caused | by construction 


nore than two days before all the oil 


No evid dence of through the tank or ‘of ‘anything 


hich the last oil had run into the water 


taste: of oil, was attributed to the lubricating oil used 


e stuffing- box of the centrifugal pump having worked down 


, 


ap, as this had frequently occurred before, 


ollowing morning the city water was -undrinkable, and 


g mo 
rom the taps whe en first “opened. /-Examination of the 


“contained oil, which centered 
city” pump operate ed. 
barrels, and the w r fron e city was cut of 
nd wasted ok adjo 


1804 
y 
5 
5 
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which passed near ar the storage tanks east of the town. — This gave a 
of about 1 15 Ib. per sq. in, 
Ba The oil tank, » upon being emptied, showed no 


Bsn under the tial where the oil was run in, and there, where the 


n diameter, had | disappeared. This have 


rate of of seepage through tl e tank walls , this s seepage 


place > over ‘the 
along the ou side of the tank concrete 
‘That the los ink did not appear sooner 
probably due to the in impervious character of the adobe soi il which 


4 
the tank wa ‘built, the o oil ‘requiring some ‘time to wor rk its “way 


Concrete tanks, for the storage of fuel oils , having a gravity rang- 


bia from 15° to 20° on the Beaumé scale ©. 967 to 0.936 specific a 


are frequently and In this instance the 
of the oil is. variously stated at from 30° to 35° Beaumé 
(corresponding to 0. to 0. specific gravity). Where 
the dividing line between and failure be slaced? 
4! ie | making repairs, a riveted-steel tank, with soldered seams, was 
built wy up y of No. 20 steel. ‘It was 1 in. less in | diameter than the in- 


side. diameter of the concrete tank. This steel tank wa: s then low 


grout t prepared for 


cred w ithin the concrete shell ‘upon a bottom of grou 


ae nak after being filled w ith water to p prevent it from floating, the 
i between the ‘two tanks was filled with grout. 
‘The total seepage loss of oil through ‘the concrete tank was 2 133 
4 al. and the total cost of the direct repairs was $264.50. i 3 ee 
Reservoir — —The details “of the “reservoir are shown in 
Owing to the small size and to the shape « i ‘the excavation, i. ey 
= circular an and 52 ft. in diameter, the plow an and ‘slip ‘scraper could be 
only to a slight extent and to but little. advantage. Wig excava- 


=— 
> 
a 
taken place when the first 011 had been run into the tank, and before 
— sufficient depth had been obtained to cushion the falling stream. 
was attributed to the defective cement to which reference has been 
made 

through this soil into the gravel stratum carrying the ground-water. 
— 
— 
— 
— 
4 
— 
— 
— 
— 
— tm 


ATER- 


‘4 


PIER PLAN 


Ground Line 


bottom of 
Reservoir 


a 


_ HALF SECTION 


Flooring}! i! 


roof was, flat, and was of 1 by 12-in. undressed lumber 
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was principally pick and shovel work, and the 


countered heavy adobe. ‘The ‘excavation was carried to 


‘depth of 4.2 ft. t. and banked around the a berm 


wi ith a 4 tft. crest and with slopes of 2 to lon the outside. ‘This 


berm and ‘the natural soil were trimmed vertical . the 


‘reservoir side, t he trimmed surface forming the | wats of the con 
a wall. The bottom was also « carefully trimmed to a close grade. 
ays For forms for the circular wall, triangles of 2 by 4-in. and 2 by . 
 ¢@-in. scantlings were made, the 2 by 6 6-in. piece being. 8 ft. long and a 
placed. vertically, one one we by 4: “in, piece at right a angles and extending 


used a as a tie-brace. They w were held in place by “wooden pins 


m, Against the faces o s of these triangles w were = 
1 by 12-1 -in, 16- ft. planks, the concrete being deposited 


between planks and ‘the trimmed earth. Four triangles were 
used for each 16- 6-ft, section of wall. method of mixing and the 


foists 4 apart, between centers. The joists were ‘supported by | a 
diametrical girder resting on a central pier and the reservoir walls. 
e cost of the is given in Table 6 


Cost OF Resenvorn. 


880, 4 cu. yd. 0586. 586... $191. 


Plaster ..: squares: 2.918........ 10845 


Roof... £t,,B.M. at 45. 


cost loading 300. 3 cu. yd. of material, 
it a distance of about 4 mile. The cost of this loading 


nd it Was sold for $107. m1, 


— 

ve: 
| 

— 
¢ 
| 
| 
— 

— 
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— 
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> 3 drove waxh. Sides rock-faced. 
Iehisel-draft at 
Bottom scabbled, 


4 


L.. 
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PORTERVILL 
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‘WATER- OF’ PORTERVILLE, CAL can 
a profit of $53. 73. wien the concrete, the labor cost $3. 026 


cost $1. 859 per square, in pare case. . The ‘roof “i cost $12. 43 per 


B. M, and ‘the material 3.06, of which lumber ‘cost 


—As previously. stated, the original linten- 


tion was te to erect a six- post tower and a tank having a ‘capacity 


- dimensions of the principal details, and Plate Ii isa ‘photograph of 
the tower and tank. All steel was and also all shopwork, 
a cost of 75 cents p per ton. 
The specifications p Prov vided “that structure be ‘proportioned 
for: the following loads: 
—The weight of the water in the tank; 


3.—A wind p pressure of not less than 30 ib. Der over 
~ one-half of the diametrical plane of the tank, and * a uniform ¥ 


by oat . load of 200 Ib. for each vertical ; foot of the tower; the wind 


ee forces being assumed as as acting in any direction, a nd the 
members to be proportioned for that direction giving the 


unit stresses for proportioning members are as is 


For members not 90 radii 


per in. 


of gyr gyration b between at 


bi 


= 


> 


4 
a 
— 
— 
The contract for this tank was let to the 
— 
ay 
— 
| 
— 


& 


As 


8 


5x3x 


2x 


between Gauge Lines 


26’ High. 
Lal 
Lacing 


R AND TANK AT PORTERVILLE, CALIFORNIA. 


- 4 Struts=4 LS 
‘ 


Cast Iron 


Diameter x 
_ Expansion Joint 


_- Std. 75000-Gal. Tank. 


- 20"! 


whe 


= 


» 


1B, 


wer. 

a 
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= 
= Allowed str stress per square 
L-= = Length | between supports; > 
R= Least radius or gyration, in in inches. 
No mainpost t to ‘to exceed 100 radii of gyration i in ength. 
No other strut to ‘exceed 150 radii of gyration, or wale. 


vines ue to bending from its own weight : 


10 000 lb. per in., net section. a 


Fa 


000 Tb. in, on 1 rivets; 000 Ib. pe sq. in, - 


pins; 400 Ib. ‘in, capstones; Ib. p er Sq. in. 


to be ‘ated. 


the tank plates and prineipal parts of the main 


: posts was to be made by. the open-hearth p process; other steel was to 
be either « open- en-hearth ¢ or Bessemer. 


Me epee Rivet steel wa was to to show an ultimate > strength of from : 48 000 _ 


peas fie 5 58 000 Ib. per sa ins an ‘elastic limit n not less than on one- -half the 


ultimate s strength; an an elongation of 26% 5 and a a bending test of 180° 


itself, without fracture on the outside of the bent 


ultimate strength was tot be from 52 000 to 62 000 Ib. in, 


Re. 
open- r on by the ac acid pr Process, ‘the 


limit w was : to be 0.08% ; in that made by the basic process, 0. 04 per 
All material received one shop coat of graphite paint, 


was given a ‘second coat after erection. 


ae The tank is provided with a wooden roof of dressed redwood o1 a 


joists, the latter res resting upon the reinforeing angles 80 | placed as to 


2 = the top of the roo roof flush with the upp upper ‘edge of the ‘tank. 


is ‘provided with a scuttle hole over a ladder extending to 


TERE 


— 
— 
— 
— 
— 
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— 
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The ‘riser pipe is 10-in., -standard, flanged screw- pipe, and 


4 The a are of concrete, in the proportions of 1 part me 


cement, 3 parts of sand and 5 parts of gravel . Each block is bat a 
tered, so that the line of thrust passes | through the center of gravity 


‘concrete were increased. The excavated material from the 

pits, except that used for back-filling, was” loaded into 

led 3 mile deposited, ata of 20. 4 cents” per cu. 
sold at a clear profit of $15.30. 


ABLE 7.--Cost or Concrete TANK 


Segregation. Quantities. amount. 
oF 
rec 


0.1885 
0.4248 | 0. 4248 


Sand.. Pix 14, 1 

"8.0101| 


Cost, of materials 


‘Labor and 


— 
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Tess 


8 was s placed cost sat 


that in the pit conerete was 


8. —Comriete OF Tax. 
nen $101.7 


cu. 


excavated material 3 
= 
Conerete, 104. 7 cu. 
4 Capstones, 65 cu. place..... 


Tower and tank, 78 532 Ib. steel, erected. 00 06597... 5191.00 


Tower and tank overflow. and miscellaneous. 


-onomy 
in 1 material i in proportion to the neering ie ratios, also, may 
be of value for preliminary estimates of the weights of tanks and 
owes, and consequently their cost, where the heights and eke 


, Services and iii ons.— 
terville a1 are not paved, but have been crowned, covered with from 
In trenching 


was u d to this. 


at in Fron in omg served that the cost 

Tts distribute of the pit 
$1.4 st of the com 
— 
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300 ft. of 6-in. and 600 ‘ft. of 8-i "in. pipe, where sand was en- | 
countered. The width of ows trenches was 18 in. in all cases, and b= 


| 


e average ge depth 3 ft. 4 in, In back- filling, a go devil” ‘was used © 


wherever pt practicable : to throw the material i nto the trench, where it 


was consolidated by water from the s street hydrants. 


Height above ‘foundations, 183. ft 


eee 


to weight of 


000- tank, 0 by 25 ft. Spherical bottom. Height of tower, 
fe Height above oundations, 133 


LA 


to wei ight it of water. .. 


The fre re hydrante are of th the Greenburg type, 
"standard. are provided with two . outlets and ar 

4- in. and 


4 
— 
4 — 
ii 
« 
~ « ‘entire structure to weight of 
of were well backed with boul 
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"placed bell down, ‘used. All ser service connections are 


in, 


“threaded, of t the “Mueller flange type, with ‘extra | heavy, 


, gooseneck. ‘They wages ges paid on this pipe work k were as as follows: 
7 dnc toreman $4.0 00, caulkers $2.5 50, yarners § $2. 25, and laborers $2.00 per 
day of 10 hours. a The distributed cost of this work i is given 


10 to to 15, and gives a summary of the cost of ‘the: 
: 


TABLE: 10.— Cost or Layine 4 -INCH 


LaBpor. 
vol 


tea 
2 Distribution yns.| 


Miscellaneous 


23888 


2 


$44.40 per ton. 
0.03} per Ib. 
9.40each. 
28.60 
0.05828 per Ib. 


of 
Cost of labor. 


¥ 


Fi 


28 PORTERVILLE, CAL. [Papers 
— 

—i 

| 14800 | 

— $1 866.56 | $0.6557  $0.6557 
om 


OF Lavine 6-INCH Pire. 


Total 


cents. | 


filling 


of jJabor.. 0.1783 


op 
otal cost... 


Operation—At the time of wr ] plan in 


tion a little more than pe some notes on its s perform 


wi designed on on the basis of an an average 125 


gal. ‘per capita, * which rate wee expected would be reached. by 


> restrictive measures, and inspection o the part of 


a J “The excessive re consumption under the old system had been pointed out in the 
and attention called to the necessity for 


& | 0004 — 

= Miscellaneous.........| 18 |. 4.07 0.0049 

Pipe, 216 ft............| 96 244 Ib. |$43.40 per ton.| $560.40 | 
490 Mb. |" 0.084 per Tb. "| 0.0560 

- § iii 


(Papers; ved 
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- pumpage of 5 he: per ‘day, which would allow one man to to attend to 


plant while running and also do all the ‘outside work, making 


taps, repairs, collections, etc., thus" ‘reducing the cost 


and superintendence to the salary of this « one man. 
Table 17 covers the pumpage ‘and cost of the plant 


March 22d, it was turned over to the operating depart- 


TABLE 12. —Cost OF Lavine I 1 Pre, 


Laying length of pipe............. 512 


Caulking 


team 
Distribution 6. 65. 862 tons | 
Foreman 


MATERIALS: 


0.0151 
‘81 | 0.0008 


$3 019.59 | $1. 1802 $i. 
456.00 | 0. 1778 0.1778 


$3 475 .59 


ager, 


=i 
— 
= 
= 
— 
— 
0.75 | 0.008 
Sis 
| = 
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$43. 40 per ton 
Ib. 


Jost of labor -03 3406 


or Maxine 78 INCH Service C 


Trenchin 
Tapping an 
 Back-filling 


+= 


Cost of labor... 


Goosenecks and cocks 


Cost of 3, 


‘Total cost 


uantities. | ‘Rate. = | amount. | © 
> — 
&§ 
-| $873.73 | $4.7913 21108 — 


-WATER- -WORKS OF PORTERVILLE, CAL. 
‘TABLE 15. OF Manna BETWEEN. AND New 


Six 9-in. 3-in., and three 6-in. 


q 
Labor Hours. General rate. | Total amount. 


7 


TABLE 16 —SusMary or Compete Cost or Construction. 


et 


pumping machines..... 
oil and gasoline tanks .. 


** distribution system 
ees wrecking city pump 
“ maintenance, city pump, during constructio 
gradin; 


<= ** appraised value of stock on hand and tools. . 
3 ** balance: net cost of ae... 


i 064.67 


‘The cost of pumping, than average 


= plants of this size, and compares very favorably with the cost | : 
of about 


daily ‘consumption of 


ye 


daily consumption (to date) in une, ,’and was at tate 


eral causes. 
= 


— 
— 
— 
— 
3 
— 
— 
q 
| 
i 
— 
121000000 gal. per annum, or an av ( 


of 50 cents per ‘month per lot of 50 ft. ‘to 
stallation of the new plant, the use of water consumers was only 
and he capacity of the old plant. Sine the 


in the use of water for irrigation, and, | while the pec hes 
‘been greatly reduced, e rate, is 8 still unprecedented, As an in- 


that a purchased by the Water Company a and a placed 


= ‘the service pipe of a a a consumer using water for irrigation only. ee 
This: consumer in eight days used 15 000° ‘gal, or at the rate of a 


56 250 gal. month, In the following month, after being in- 
formed that he would be required to 7 pay for water as used, his — 


‘wee ary and all other charges, interest, depreciation, ete., as 2 


a “cents, the cost of the water supplied i in this instance was $2.37, ‘and 


Fuel and Duty. ee value « of the fuel oils cused in n the | 


plant is 8 uncertain, but the the writer believes it “may be taken at an . 


of 196 600° tou for the crude Coalinga oil. oil 
‘ranges between 30° cand 35° on the Beaumé scale, which; « at 32°, 


would give it of Ib. per gal. J At the time ‘the plant 


was designed, it was proposed to use this iis fuel, which was then selling 


at cents | per barrel. (42 gal. > at ‘the we wells, During the construc- 

tion n of the plant, the wells were acquired by th the Standard Oil Com- 


‘pany, and the price was immediately 1 raised to to. $1. 50 per harsel. At 


4 this rate, one car load was secured for the plant, aioe we 


‘Standard Oil C 


forced. the Water Company to resort to the distil 


pass the crude oils ‘ued ‘the ‘stills to secure the asphaltum base. 
known as to th 


— 
3 
7 &g 
ir 
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— 
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ives it a of 24 per gal., as in the case of 


crude. It been generally supposed t that ‘these 
gravity” distillates had a heat value of from 5 to. 10% in excess of — 


but in this case the « engine performance shows 
; a calorific value 81. 5% of the 


Coalinga crude oil, or 15 5974 Bt fo 


TABLE 17. Fu UEL ConsumPrioy, N Exp NSE, ‘Ere, 
‘FROM Marc 22D TO JoNe orn, 


‘Total pumpage in kee 18 080 
pumped 6m. br. 47m, 

“Average consumption per tap (230) 
day, in 


plied per day, 
estimated at 
Average on gauge, in pounds... 
_ Average vacuum, in inches. 
- Dynamic head, in feet 
Crude Coalinga oil me 
55° 


2 


he 


32° 
Engine oil, in 
gasolene, in gallons............ 
Pump oil, in gallons 
“compounds, in pounds. 
Waste, in pounds 


a Cost at wells 3.57 cents p per er gallon. Freight and haul, 0. 83. cent. Cost: in tank 


aa ¢ Full time of Superintendent, at ‘si00 per month, charged to station in ial ip In 
a three-quarters time of Superintendent and full time of First Assistant, at $65 per 
_ month, for one-half month, In May, one-half time of Superintendent, full time of First — 
Assistant, and seven days for Second Assistant, at $65 per month, In esa one- coal 


The is arrived at from the actual 


extending. over the last ‘fifteen days of Ju une. 


— 
— 
— 
— 
— 
| 
— 
— 
— ost per million gallons raised 1 ft 0.188 | 0.108 0.188 
— | 
— 
a 
— 
im nk, 3.83 cents per gallon. gallon; gasolene, 20 cents a 
— ieves that there is but little possibility of m ; F 
iter believes that there 
in thi particul 
| 


55° “distillate is is 
and i is put on the market especially : for use in engines of the gasolene 
type. Its calorific value is also unknown, but will ‘not fall below 


~ 
that of the Coalinga crude, and will probably run a small per centage 
in excess. It i As used i in this plant : simply to start the engines, being, 


taken by ‘them ‘ ‘cold.” The engines are run on it until the gen- 
r has become sufficiently heated ‘to handle ‘the ‘erude oil or 
heavy distillate. 
Taking the performance of the plant 1 through the month of May, 
the duty developed while ‘operating on the crude Coalinga oil was 
10 937 ft-lb. gal. (1. 24 Ib. ‘of ‘oil or 15 510 600 Ib. 


pound o of oil. With bituminous coal at 12740 heat units, » this per- 


formance corresponds to a duty, of 232 400000 ft-1 


value of 32° distillate used, as previously indi- ae 
cated, the duty ag the last fifteen days in J une was, onthe same 


basis, 8 918 000 ft-lb. } per ver gal. (7.24 Ib.) of distillate, or 1: Ib. 


of distillate and 154 500 000 ft-lb. per 


_ The best performance of the plant, extending over a 
sonia days, has been 1.48 pints of crude Coalinga oil per r horse- 
* 


On the basis of 1 pint per horse-power-hour, brake test iss 


power-hour. | 

at the engine, this represents combined efficiency of 70% for 

Pump and | belting, and the engines performance are 
r 1.146 pints of goo 


operating on 1, 015 pints, of crude oil, o 


The increased « cost of pumpage per million gallons” per 
ised, from 10.8 cents in May to 13.2 cents in June, is due to the | 


value of the 32° distillate used. 


Coalinga erude oil oil is a very. clean oil, there being but little 


accumulation in 
On the other ha ind, the 32° distillate i is exceedingly dirty, 


= deposit within the cylinder, and requiring ‘frequent 


the fuel value of oils, pm | submits the following set 0 Ra 
sources, believing that ‘they may be of value to 
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WATER- WORKS oF PORTERVILLE, CAL. 


distillate, 1 under 50° gravity, 1 18 3 to 


Beaumont coal, 


Welsh anthracite coal. 


may be taken as equal to 1 “cord of pine e wood; 3. 6 6 bbl. 


of oil as ‘equal t to 1 ton @ 000 Ib.) of bituminous ‘coal. 


‘Wooden Stave Pipe.— 4 in reference 


the old system, and that it. was not wholly replaced with cast- “a 


in no part of the Porterville system is it subjected to a static sce : 
that for which it is claimed it is designed. 

or a Some forty-one sections, or 492 ft., of this pipe have had to be 
taken out replaced within ‘the last three months. The trouble 


is caused by the variable pressure in the ‘mains. This. 


= 


aa gradually deeper seating of the winding into ew wood, and - results q 


a 


ultimately in the opening of the longitudinal sea seams between the 


staves. As the winding i is spiral, there i is ‘no no possibility « of recinch- 
A, L. Adams, M. Am. Soe. ¢. E., for notes on » the ‘condition of the 


plant, a nd to Mr. Charles Byers: for efficient as 


_ 


Assistant during 


i 
147.4 gal. crude oil equals 1 long ton, white-ash steam coal, 
— 
60 of oil will range from to Ib. per gala (42 gal. 
| 
7 _ in operation, this pipe has caused much trouble. It is what 
is called 150-ft. pipe; that is, it is claimed by the makers to he de- 
— 
— 
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“INSTITUTED 1852. 


‘TECHNICAL METHODS OF RIVER IMPROVEMENT | 
DEVELOPED THE LOWER MIS. 


SOURI RIVER, BY THE 


TO. 1903. 


By Warers. Fox, Am. Soo. 


the first work on the 2 ver wa 
General 1 Government, very i 


d the only existing 


a the caine all the elements the s sums s of which are expressed i in me 


the varying conditions | of the flow that obtain during a a full cycle 


= NOTE. —These papers” are » issued before the date s ‘set for ‘presentation and dis- 
cussion. Correspondence is invited from those who cannot be present at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the papers, ima discussion = full, will be published in Transactions. 
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PAPERS AND DISCUSSIONS. 

ciety is not responsible, as a body, for the facts and opinions advanced 

— 8 

— 

— 

f the physics of — 

: = most exclusively confined, and without successful results, 

iii 

= 


= aieaie cost should be devised for the rectification and oom = 


ofehamel fom 


Necessarily, methods of trea tment progressed step by step, with 
' dose observation a and study of conditions of the flow, as found ix in 
= natural state and as affected 1 by the works ; and, meanwhile, — 
an expectant but ever- impatient public found occasion, in the 
numerous failures which a attended the e: earlier experimental 
id 


to express disapproval lack of confidence, not only 


7 


works, but especially in the extensive ‘surveys, gaugings, 
which, from an engineering ‘point of view, were re of such vital 


Before. attempting | a description of ‘the more works, 


ud DESCRIPTION OF THE Riv 


by the confluence of three “mountain streams—the Jef- 


 ferson, Madison : and Gallatin—the } ‘Missouri River, its head 


mouth of ‘the Gallatin), in latitude 45 ° 56’, , longitude 110° 29’, 


4. # ‘to its mouth, in latitude 38° 49’, longitude 90° 1’, is 2546.2 miles in 

~ It drains an area of 580 000 ‘sa. its mean total 

-\ annual discharge is estimated to be 20.15 cu. miles, or at a mean 


‘The! head navigation is at ‘Fort 284.8 ‘miles, 4 
Above | Carroll—2 113.2. miles a the mouth—the is) 


characterized as thé “Rocky, “River,” because of the nature of the 


Carroll ‘assumes character, as a sand- 


‘From Sioux City to ‘the 1 mouth, with an average slope o: of 0. 86 ft. 
ae mile, and | an extreme gauge oscillation | of nearly 19 ft. at Sioux 
City, an 
finds way, in ¢ a tortuous, divided, ever- shifting “course, 


valley of a mass: northern drift and 


4 

— 

— 
— 
— 
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— 
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Sioux City, Ia. 
ion, as a silt and sand-bearer, until, at 
— 
— 


nly “natural barriers 


low-lying boulders, the underlying bed- rock is the only natural: 


= barrier against depth to. which, in sections, the river will 


From | a maximum width of 17 m miles between for a 


as shove. Y Yankton, 8. Dak., ‘the valley i is 3 miles ‘wide, at 3 
‘Fort R Randall ‘about mile; at Omaha ‘its width is miles, and cat 
Kansas City abo about miles between K City and G Glasgow the 


valley i is wider, reaching a a maximum of 8 or 9 miles i in the vicinity : 


of Carrollton, Mo.; from. Glasgow t to St. Oharles the is 


steeper are bare; lower they covered 
undergrowths and forest trees. They form t the sides of 


great rock trough, the bottom of which, alluvium 
= at present partially fills it, is found at depths of mains i - 


ft. below the general level of the main valley. 
ic 


The ‘surface of the lower valley, j in its uncultivated state, 


covered ith vegetation, from, the the thicket 0 young willows and 


a cottonwood, 0 on the low- lying g bars and tow- heads, large forest 


é 

‘trees and mixed ‘undergrowths which are found o on the islands and 

main banks. Large numbers of trees are precipitated inte 

stream by caving | banks every year. When their roots become si 

embedded ed in the sand | they form | snags, and menace > river craft. he 


~ Sometimes they monet the nuclei of wrack- heaps, an and obstruct the 
flow to such an extent, as cause radical changes in the « channel. 
Numerous 
ae Show that the bed of the river is composed of gravel and sand in 
al all 1 degrees of fineness—from very coarse to highly 


and clays, La Large “quantities of ‘vegetable matter are also” 


from the tiniest rootlets to the Targest : forest trees. 


face, there is ‘no of formation. The heavier 


defining the main valley, 
tute the o to the lateral migrations of the 

— 

sa 

.—l 
a 
a 
uae 
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While, In general elect, unere 18 SOrting Out these materials, 


are found at a elevations: 


cn the heads of : bars, and even on the surface of high b banks.‘ The —_ 
finer and lighter materials: are found | at great depths, for i in- 


stance, in old pools from which active flow has been suddenly di- 


anf verted. Pockets, 0 of less ar ea and thickness,: at all 


> such conditions of banks” and bed, the difficulties of found- 
ing structures properly ir in ‘the “Missouri River must be apparent; 


broad lines and be of ready adaptability to local 


floods occur every year with remarkable regularity—in | 
wed J une—and are known as the April and J ‘une floods, 


speetively. Both are destructive of property, and ereatly disturb 


the channel. 
‘The April flood is than the June when 
ponded back by ice, is very destructive, often producing the most 


ustounding changes i ‘in channel alignment : and location. ‘The une 


"ood, while usually “higher, Is lasts longer, and, finding the channel 
ina measure prepared | by the April flood, passes off with -compara- 


tively less. damage to property and disturbance of channel. 
For purpose of reference in establishing grades for river er im- 


"provement, works, bridges crossing the river, ete, the Missouri 

- ‘River Commission, i in the fall of 1888, established —. grade lines, 
Sioux | City the mouth, respectively designat ted Standard 

“High Water Standard Low Water. r. The former was deter: 
mined from the average of the highest known June flo ods | to 1888 q 


the latter: from the average 0 of the Towest kn stages 


x 


42, at ‘Kansas | City, 14. 52 ft, at St. ‘Charles, 16. 1B. ft. 
‘ Some idea of the « effect. of floods upon the regimen n of flow may 
a formed from the fact that low-water discharge at a given ‘stage— f 


2“ say 8 standard low water—may vary as much a as 100 pe: per cent. . It a 
_ approximately correct to state that standard low-water discharge. at 
Sioux City m may be anything from 15 000 to 30000 eu. ft. per sec, 

40000 cu. ft. sec. To 


in 1883 was n earl 0% To larger ‘then 


“3 
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than that of 1879 at 
: discharge, ‘there » was at Sioux City in 1883 a a discharge of 32 000 7 


eu ft. per sec. at: a stage 1.5 ft. below standard low water, ar nd in . 


ue ; 1895, at a stage 1. 5 ft. higher, a discharge of only 15 100 cu. ft. per 
- sec., and, in a general way, the same conditions prevailed seat 


‘ Such. a change of plane, involving a ‘doubling of volume of flow 


= given stage, ean only b be accounted for on “ae theory that by 


channel w was 8 commensurately increased. od conditions 1 pre- 


Tho 


was a a phenomenal on¢ one, while the effects of the ; ‘great flood of 1881, i. 


from Sioux City | down, must have been still marked in the channel pe: 
‘and on the planes of both the 1882 and 1883 low waters; on the be 


es 
es hand, those of 1895 were taken at the close « of a long period of - 


ALU, 


e 
low water and when, for the three preceding years, flood volumes hed 
wner 


been deficient i in a ‘marked ed degree. 
At standard high water t the » discharge at Sioux | City approxi- 
‘wane 200: 000, and at St. Charles 300 000 eu. ft. pe per ate = 


_ ‘The e greatest measured discharge of the ‘Fiver was 650 000 cu. . 


per see. ms St. Charles, taken on ‘the crest of the flood of 1892. 


a The maximum num discharge of the | "great flood of May ; Ju 
1903, that of 1892, being g estimated at 750 000 eu. ft. 


a the alm nost constant erosion otf banks. bed 
composing materials are carried forward by the stream, i in  sus- 
ns’ sion and i in a semi-fluid state close to the bottom. Even 
when ‘the river may b be frozen over from source to month 


and at extreme low stage, the water is never quite clear—never 


© ontirely free from sediment—while in times of flood, immense quan- 


_ tities of sediment and drift- wood are borne along. It i is est 


that every year the Missouri carries into the: Mississippi enough esi) 


sediment to cover square mile 400 ft. The e character 


. quantity of the materials are such that if the current be « 
portion of it is dropped; ; and the rapidity and extent to 


TRE, Missouri River Commission, 1896, p. 3807. 
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MISSOURI RIVER IMPROVEMENT. 


posits are thus formed would seem incredible to one unfamiliar with — 7 
_ the river. On the other hand, an increase in velocity means greater 


sediment- -carrying capacity and therefore tendency to scour. 


bluffs, and athe wide flat reaches with middle- ba 
"grow ths | below. They are also well shown by, ‘the deposits f formed - 
above and below ‘permeable dikes. within the zone of slackened 
rents, and the. trenches or pot- -holes near the outer ends. of ‘these 
“structures where the v velocity has been | increased. 


As might be expected from such conditions, the course he 


; Bint is tortuous, and short reaches of sharply | concentrated flow and 


6 eat depth alternate with longer reaches of wide or divided flow 
and small depth. Innumerable bars, two-heads and islands, snags 
and _wrack- heaps obstruct its flow. While the general slope o of 


pools and crossings, being less than the average in the pools and 
BB os on the crossings. During a full cycle of change, from low 
water to to flood stage and return to low water, the place of entry of 
principal flow into a pool, under normal conditions, will move fr from 
near the head of the pool toward its foot, and back again to near its” - 


Ttis ‘is during these changes ‘that | the banks in the be — 


“river, deat ‘Sioux City to the mouth, is uniform, it is broken 9 at ‘tn 


ways: in the crossings the om are 

st table and “troublesome to navigation. On the rising stages | 

— flood there i is increase in ‘pool depth | due: ‘to scour, and there i As Snail 


a compensating fill back on - subsidence of ‘the flood. In the eross- 


_ ings, however, the increase in depth does not keep pace with the 


“gation, a as s undertaken the Government, its 


— 
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é 

— 

— 
desired depths at all stages, on fixed & 
— ive desired depths a ructions, such as 
water, which would cent from obstructions, a 
— 


MISSOURI 


ion of width was to asi scoomplished: 
First, ‘Rectification, with | Permeable Dikes, “through 
of which—in their function as deposit builders—fiow was to 
be concentrated, old chutes” or channels being closed, new 
built up to desired height and alignment, and the desired im- 


raw 
proved ay developed. 


Second, » by Fixation, with | ‘Revetments, of Banks, whether 


vatural or formed by rectification works, which conformed in po- 
The history of the methods and devices used. in the develop- a ‘ 


ment of Missouri River works embraces the period of 


twenty-seven years. following 1876. Tt: is s full of interest to the 


h of f original and scientific research, and has 


engineer, contains muc 
contributed in no small degree to the sum of present knowledge con- + 
rra- 


cerning the flow and prop proper treatment of detrital rivers. . Its. na 
tion here cannot be attempted, but a brief outline is given, with aa : 
view of indicating the ran nge covered by experimentation 


Permeable dikes he earliest permeable dikes Missouri 
f “Brownlow Weeds” 


: of o one or more rows of 
he willie was com- 


River v were ‘composed, 
i 
forms. ms. In| its simplest 


posed of single pieces, or or ‘bundles, , of brush trailing from a rope or 


_ cable, one > end of 1 the rope being anchored at the bottom an and the 


e. The butt ends of the ; 


‘were a ached to the rope at short intervals from. bottom 


brush were attac 
x surface, the other er ends being free to trail down stream as impelled i. Le 


oly by the current. | The length ¢ of the ro; rope was from one and one- e-half — 
es the dopth, according to the exposure and the e: 


to four time 

stage of river. Ina a more elaborate | construction, the we dre 
: sembled a series of umbrellas, formed by brush radiating inne 
aa from a central fascine, the latter being anchored at one end at “a 


bottom, and sicieaaitaeal at the other end on the surface of the wate 


weeds were instruetive, but 


The results” obtained with , on the 

thorough trial, they were aban- 


whole, unsatisfactory, and, r a thoro 
doned. 2 Deposits covering large areas were quic ckly : formed by t them, — 
but 2 at elevations considerably lower than the highest stage to which | 
| > weeds were exposed, and most « often they were nc not 
uniformly, being broken by small waterways, Constant rotation 
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MISSOURI RIVER IMPROVEM 
IME 


or swirling often destroy ed or 


tried without success. 
Ee. Later, extensive ‘experiments Were made with wire netting, of 


various forms and areas” of "mesh, ‘and’ much ingenuity v was dis-_ 
played i in its ‘manufacture on the work by specially’ designed 


con mtinvous piece of netting, anchored and 


for “improvement, but developed the: weak 


eo Points of the e netting. V When 1 held 1 rigidly i in | the cu current, ‘the net 


ow as likely to be punctured and torn by large pieces of drift: 

being s strong, enough to resist rupture, would bag | down s stream 

under the s strain, thus inviting the aceumulation of ‘wood 


sooner or or later « destroyed it. ve But, what is of more importance, 
‘trial of wire — with fixed supports developed the necessity for 
ainst ‘scour, of the being due ‘that 


wy pol t the | being proportioned 
the depth—and, increased stability, ton 


‘fined in pieces of wire netting. tripods were ‘dropped into. 
‘position—from 20 to 50 ft. apart on the line of. the dike—from ~ 


barge by a derrick. ‘Later, piles ‘were used : single p piles in A-bents, 


and vertical, and | piles in clusters. Then followed in rapid. 
‘cession: uniform and shorter. spacing of vertical piles in single 
TOWS; the introduction of wales” and braces” for the trans- 

sion of strains; the v ise of foot-mattresses for protection against 

and the veletitetion of gratings or curtains of poles for wire 


q 


described i in, 1 detail farther | on. 


its 


— sits. made others inopers 
— 
— 

— 
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a netting. ort perm a f 


form, as adapted of banks against 
sion, is the outgrowth of years of experimentation: =~ 
Fist, with sectional mattresses of various kinds extending from oe 
the water's 8 edge at the « existing stage of the river ver 60 to 100 f ft. into 


the s stream, the upper bank being graded to a steep slope and cov- 
ered with a -thatching of brush, the latter held i in place by or 


“place by top and bottom ‘frames of poles or the 

or wires, or both. In some cases an intermediate filling « of grasses ; BS 
Was put in The first mattresses were made on fixed ways built i in 
‘ the bank at the head of the proposed. revetment. As each onl 
of mattress was completed, it was launched from the ways, allowed — 
to make a ‘quarter tum in’ the current, and ‘then floated ted down to its 


“position | in n the revetment, the first one - going ‘to the lower er end of th #3} }§ 


work, the next one overlapping its -stream edge, ‘and so on, until 
the ‘desired length of nk had been thus covered. _ Frequent loss 


‘Numerous failures of revetments with sectional mat- 
‘tresses: were found to ‘due, primarily, to their slipping or dis- 
placement from scour or other causes, thus breaking the continuity ; 
of the work and | exposing a all below it to loss by fla: aking. 3 This ¢ con- 
; ‘sideration led to o the ¢ adoption of of continuous revetment t. In one 0. pe 
the earliest forms, a continuous mattress, extending from the 


-water’s edge 112 ft. into the water, ¥ was made of a ‘grillage of ae 
—— sewed with wire and reinforced longitudinally - with con- 


uous brush fascines; the latter were sewed on top of the mattress, — = 


} om apart, in lines parallel - to the outer edge. The first or bottom 
= 


course was, of ight 
the brush i in ‘the ‘first course ; and th 1¢ third | or r top course was of 
willow brush laid ac across the brush i in 1 the middle course, only ae aE: 
being used to bind and hold the latter in place. _ Thus, in 1 effect, a Fast 


continuous brush carpet was s made, the war ne so to being close 
— 


J 


— 
ii 

— 
— 
4 
i= 

— 
lm — 
transit from te Ways to poston mm piace, 
| 
— 
a 
iii 
— 
- IG iii 
— 


[Papers. 


from the he upper. end end down s stream, ¢ on a boat with Is 
from which the m mattress was launched as ‘made. about 


a layer of brush § 8 10 in, thick; a covering earth about 


§ in, thick was” put on on the latter, with a view of encouraging the 


a ~ growth « of willows, and to > protect it against loss by fire and abrasion 


The piece work here described was built j in fall 


the great flo flood of 1 1881. 
“has been masked a shore bar. 


‘rectangular meshes 24 by ft, in each of which was fastened a 
piece of scragey, dogwood brush, was made in one p piece, extending 
from the » top p of the bank, ona graded slope of 1 on 14, about 80 ft. 
nto —— ream. The bank e edge of the netting was fastened to 
5 ft. apart on top of - the bank, and only 13 cu. yd. of 


in sinking 100 lin, ‘ft. of it. and similar con- 


tended 1 from the top of the bank, on a graded slope, various distances é 


into » the ‘stream. At or one time the width of the mattress was such 
4, that, when in contact with the bottom, its outer edge would lie on 
return slope, beyond the thalweg. Later, the ‘mattress 
strengthened longitudinally and transversely, first with large steel 
ie wi vires and subsequently with strands of smaller wires; and the trans- 
ants _ verse members were used to anchor the mattress to the bank, 
Then the ‘woven mattress: was: omitted from ‘the ‘upper bank, its 


Water, and being held or ov anchored 1 piles, spaced from to 
ft. apart, with and without connecting wales, The ‘upper bank 


— 
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— | 
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ny years it 
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Progressive changes in bank line, due to erosion above 
below Bank-head during the period of about 26 months 
following its construction, are shown; also the location a 7 


_ Abattis built during the year and previously. Existing " 
_ conditions of flow past the Bank-head are indicated by cross-_ 
- sections of river and float paths with velocities in ft. per sec, | 
10 20 30 40 S0fect 
Surveyed May 23-25, 1899 except as indicated. 
Stage: 9.2ft. aboveS.L.W. 


‘Bank 


Stage: 4 fr. 
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MISSOURI RIVER IMPROVEMENT, 


pro 


designed by Colonel Amos ‘Stickney, Corps of Engineers, at that 
time President of the ‘Missouri River Commission. by. ae 
of these was a -silt- catching device, called an ‘ “abattis” be- 


os of its similarity in form to the ) device of. that name used in 


defensive: military operations. wa first used as 


used for the advancement of shore lines in not ex- 
to the full forces of the . Fig. 1, Plate III, the 


other de device, a “hank: head,” ” was: for use as a means 
of bank protection. The theory of the bank- head system 


by the fixation of the bank at ‘points so some , distance apart, the bank 
between ‘those points would become stable after receding to a cer- 
line, within reasonable, practicable limits and that the result- 
ing conditions of the flow i in front of the structures and in the ap- 


“proaches would be free from objectionable. features. The distance 1 


between fixed points was to be determined by experiment, but it was a 
2 al held that banks could be protected by bank-heads | ata cost of wal 
to one- -fifth of that of rev etment work. 


ing 23 miles i in 
The arrangement of the structure is chown in plan and cross- 
‘section on Plate IV. The progressive e changes i in bank line due to 
crosion. above and below the structure during the period of 26 
bf following ‘its: construction, and the resulting conditions of 


4 


‘Plate shows the bank-head nearing and Fig. 
Plate 10, is a photogr: aph taken after it had been expose ed to the 
ods of two seasons. In form, the structure consists of f segments 


cones having a “common axis, the Jower one 


y a plane : at an elevation of 6 ft. ‘iia standard low water, pany 


| ted with rip-rap, throw development of what is now 
— | as the sta 7 
— 
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Fic. 2.—Bank-HEAD NEAR CHAMOIS 
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"MISSOURI RIVER IMPROVEMENT. 

“eee 724.4 ft. in diameter and having ie: 

middle ordinate aed the bank line of about 90 ft.; the upper frus- 

tum ‘resting against the bank and on the lower one, , developing an 

of a circle on the plane of contact therewith 640.4 4 ft. in diameter 


and from a common center. ‘The ‘top of f the upper fru  frustum is de- 


fined by | the height of the river bank. The conical surface of the | 
_ lower frostum i is defined by the stone of the outer er wall; that of the 


upper one b the ole screening. 


‘Both surfaces, of « course, were subject to change: the 


from movement of the stone due to to scour, which might finally leave 


tie 
the vertical wall of piles; the latter from accretions formed during 


stages of river in excess of 6 ft. above standard low water. In az 


all, 608 08 piles we were as ‘follows: in outer 20 in 


driven to average penetration, of (225 ft., 


should be 19 in. center to center; but, of the ‘packing 


of 1 the ground, due to jar as well : as displacement, ‘it was found im-— ee 


possible to drive them to ‘the desired depth si so close together. 


dista ce apart ‘in the rows, therefore, ws was increased to 3 ft . from 


center to center, of piles, and brush wa “was ag ‘the 


‘fications for 3 400 of | one-man in of 
Of this quantity 2 467° cu. yd. were to be placed above the 
middle ordinate, in a practically, uniform section of 250 sq. ‘ft., and 

the remainder b below, in diminishing ‘section. In placing this, an 


effort was made, first to get on the bottom, as quickly as “possible é 


AS 
after the outer row | of piles h had been driven, a layer of stone 2.5 f 


thick and § 22. 9 ft. w wide above the e middle ordinate and diminishing 


from there below; thereafter the requisite quantity ‘of stone 


linear foot was simply thrown against ‘the piles in the o outer ‘circle 


and allowed to find space inside of the circle 


built. 


q iin 
— 
= 
| the outer row 
| and all others 3 
t. It was intended that the piles in we Outer wall should 
Re 
— 
— 
— 
— 
= -ordin: 
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* Cl urtain, —— from the ‘outer oak to the base of the upp upper- -cone 


ush bank- head 


 iItw was as expected. ‘that the bank-h -head d would d hold the t bank p per- 

manently at that pe point, and ‘that, after a certain amount of reces- 
sion, the stretch ¢ of free bank above it it would become ‘stable. Its was: 
expected that a scour in front of the bank- head ‘would L occur, and, 
based upon some experiments made with a ‘model, the quantity of 
stone put in the outer wall w: was | thought to be sufficient to follow up up 


& scour of 50 ft., and that the stone would cover the resulting slope 


of the river bed so as to protect it against erosion. The form ; given 
the structure was thought to be such as would prevent, at all 
_ stages, the formation of violent eddies. _ During the period of four- 
_ teen months following the construction | of the | bank-head the bank 


distance of 1 1100 ft. ‘above the ‘structure. For ab about 000 ft. 
in bank- head the shore line had receded back of the “the: 
oretical Tine of ‘recession, forming a deep bay which terminated i 


r above it continued L to « cave, the area of greatest | erosion lying within 


im 


} on the 


ft. ‘This portion n of the bank ‘(or a of 1100 ft. above 


the chead) then became comparatively stable until the fall of 
1902, though, ‘meanwhile, there was some bank caving all along 


: from ‘the bank-head to the foot of the revetment. During the two 2 7 


years following its nstr ‘uction, the bank-head was closely r observed, 


col 
and such repairs, reinforcement and extension as seemed necessary 


made. last extension of the outer ft. in length, 


to 103° 26"; but, by J une, 1898, the bank had receded until 


a further extension of 110 ‘ft. would have been : necessary to connect 
the outer wall with ‘the bank. This would have made the central 


the bank- chead 121° 16’. In March, 1, 1899, two 


“spurs or groynes added to the bank- head, extending from 
cuter” wall into the stream about 150 ft. on radial lines 30° and 
respectively, above the middle ordinate. The object of the 


spurs was to fill up the trench around the bankchead prevent 


its again. For a short time the 
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8 
AT FOOT OF 

CHAMOIS BEND, | 


N OF BANK-HEAD 


NEAR MIDDLE ORDINATE 


Elrl6 ft. above 8.L.W. ft. above S.L.W. 


ft, above 8.L.W- Slope 1 only 
Outen Wain ——Distance to center=360 ft. 


8A October 16, 1897 


_ IB November 13, 1897 
6C December @ 


AS BUILT: OCT. 1897 


a 


Little Blue Bop bank-heads 3A, 1B, 6C, 4F.5Fand6F. 


“ 


SF and.6F Howard’s Bend. “ 


10 20 80 40 


ground in bank-heads3A,iBand60. Inthe 


earth excavated for outer wall was 
filled back 2 ft. above the actual surface of 


> 


oved by die spurs, but ‘they s soon. and their effect was ‘lost. 
In In the fall of 1902 there Prana some — of the bank —- the 


above: had ‘deepened ‘to an n extent that the structure 
seriously. threatened. Two spurs, built against the bank a at the 
3 the s structure, held it “until ‘the great flood of June, 


the bank-head was flanked and destroyed. 


During the e fiscal year ending | June 30th, 1898, nine other bank- 


were built in n the Sine, follows: 


ane 


I d one in Little le Blue Rea Reach, above ‘Nilanienet ‘City, ‘Mo. 


bank-head, 1 making eleven in all, was ‘partially built at foot of 


Little Missouri Bend, shove Glasgow. It v was never completed, 


ith of the Chamois -head, already 


_ the e one in in Little Missouri Bend and | the : structure re above > Rocheport, 


on Plate will be noticed the form was similar 
that of the Chamois _bank-head, the use of piles was: done away 
wilt ith, stone only being used, and the structure e was | set back so hd 


pleted it was entirely masked by the banl 
was thought that, until it was uncovered by erosion, its effect upon 
the flow would be gradual, permitting the river to accommodate it- 
the ‘restraint without sroducin; any violent change of 


‘The floor of the rock wall was excavated to | the | level 
Jow water, as 1 nearly as practicable; the inner line of the 
floor ‘was an a are of a circle of 350 ft. 3 radius, located so as to 

tangent to the standard low- water conto our of the bank. — a4 This line sp 

5 

defined on the 1e ground, for guidance during construction and 

for subsequent ‘reference, by tt 8-i -in. ‘posts, 10 long, | driven 
apart on the ‘circle, and toa depth of about 5 ft:, or until 


their tops were at or near ft. above standard 1 low water. Abs 
directrix, the floor was excavated toa width of where it 
ent irely within the bank; in front of the “post circle, the 


it within the bank and i in in the water 0 or ‘the foreshore 


as 
~ 
| 7 
G 

| 
— 
iii 
— 

im 
= 
al 
ray 


to] 12. cu.. ‘er linear foot at t the lower end, the width. of th 


depth of 5 ft. for the rock wall. "Inside the post circle 


_ bank was graded to a slope of 1 on 13 to an elevation of 4 ft. ante ; 
‘ail low water, then a 4-ft. berm was made, from. which the 


vd bank rose to the surface of the ground ona graded slope of 1 on 3; 
= a = the space ‘back of ‘the post was filled with ‘stone, and ‘the berm and 


— 


lace, the ‘excavation was generally filled sii ‘tot an 1 elevation : about 


ft. higher than the natural surface of the ground, and the 


was wasted in front of the bank-head. 


somewhat modified form of construction wa was adopted in build- 


the bank-head above Rocheport, viz.: The excavation was 
entirely within the bank; its floor, or the bottom of the wall, was : 


made 15 ft. wide. and ine ofthe an cclevation of 10 ) ft. above ‘standard | low 


cut, 15 ft. wide. on top and bottom, 10 ft. high, with: side. slopes 


a 1. Fig. 1, Plate VI ,isa x photograph of this bank- head as 


5 Bg 2, Plate VI, is a par erent of Bank-head 1 B, near Miami, 
ae It developed early i in the history o of these sities that, in their 


original form, they ‘would not withstand sharp att attack by the Tiver. 
all but ‘two of t them, i in the “upper part of of Howard’s Bend, were bs 
remodelled and, subsequently, extended, reinforced a1 and repaired 


ed; 

re = 
in the majority of cases, auxiliary structures, in the way 
pile dikes and abattis, were built to protect the bank- heads 

undesirable conditions of flow past them. 

these ‘means, involving an expenditure of a sum of money 


in excess of original ‘estimates, 
— land, the three bank-he 


a 


and the loss, meanwhile, o of 


eads in Wilhoites Bend, ‘above 
‘Glasgow, and conditions flow developed that, 


a map o of the 
Fig. 3 ‘shows 


“4 
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Looxinc Down StTREA 


— » 


4 
ake 
There was reason for belief that, after some 


tion, on lines suggested by the experience gained, a a satisfactory sys- 


tem of bank- head protection could be devised; but, a at this uneture, 
ppropriations failed, and the ultimate “success of b bank- heads, as a 


‘practical, ¢ ‘economical means of bank protection o: on the Missouri 


SHOWING A SYSTEM OF 


BANK-HEADS 
_ As originally built within the bank during the fiscal year of 1898; _ 


_ also extent of subsequent erosion of the bank to June, 1899. oe 
Later, the bank-heads were extended and reinforced, 


500 — 


Bank-Head 


Directrix 


Directrix 
Bank- Head 


Descrtprion oF Important Dikes AND — 


Systematic Improvement. —The most important work on 


Missouri River is is that done : since 1891 1 by the Missouri River Com- 


mission in the systematic improvement of miles of the 


portion of First Reach, extending from 4 miles above J efferson City tae 


‘to » the mouth of Gasconade ‘River, the latter being 110 miles ‘above 


-£ 
4 
a 
— 
4 


> 
‘MISSOURI RIVER IMPROV EMENT. 


This ‘was one of the worst: reaches on the presenting, 


only a ‘category, of « characteristic conditions, but especially y difficult 


conditions at the mouth of Osage River. 


The proposed widths of ‘the improved river were: Above Port- 

1000 ft. between | standard low-water contours, 1140 

between standard h high-water -eontours; below Portland 1100, ft. 


a and 1 240 ft., respectively. 
“a The total cost of the improvement of the 45 miles of en 
$2 500 000, or a little less than $56 000 = 


~ 


were highly sa factory. A continuous 


were aligned and well advanced i in process of building up 


desired | heights. Incidentally, large area s of were re- 
claimed, tos say nothing of land protected. 
“Although the works and results have suffered by neglect, they 
amply justify the statement that the improvement 0 of the river is 
—- feasible, a and at a cost per ‘mile much less than that = 


Las: ‘been work at mouth River was: 


other point « on the ‘Tiver.’ * ‘the walks was 
experimental, a and ‘the experience g gained will “unquestionably 1 render ve 
‘possible a very considerable rediiction, , both | in the extent and cost 


possib 
of future work.” 


or more rows of as indicated the exposure to the 


dike will be subjected, the piles being driven, or sunk, to such pene- 


for protection. against scour; screened or curtained to 


check flow through it and thereby cause deposit. oe ee 


When applied to advancement of a bank o to the 


) 
"The practice, to “height of ‘dikes, differed « on n the 
; - divisions, and varied from ti time to time; but, in the main, they were 


ge vie out evel with the e top of the bank, or 2 ft. above rare high 


A 


ed 


— 

— 
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ms to the original bank-heads, and of 
ures found necessary t 


Seale of Feet 


U RI RIV ER 


to as 1 near ft. above 


low water as the : stage of river at time permitted. 
. a When located on laced bar side of the river, | or the convex side of 


2-row, 3-row and Arow | work as the exposure increases with distance 


the bank. located on the concave side of bends, the 
dikes, on account of the exposure, are. seldom of lighter construc- 
tion (fewer rows of piling). at their bank ends, than at ‘their stream 
or outer ends; and - in some instances the heaviest, construction is a 


near the bank. This ‘was found r necessary wherever the thalweg — 


‘lose to the bank, and pile penetrations were limited by e excessive 


depth water, impenetrable bottom, or other cause, The lower 
dikes of a group of dikes were . made of lighter « construction thar 
one farthest stream, | that portion | of which. 


bent; by” additional ‘top. ‘diagonal braces; 
width of tl the foot-mattress from 5 to 10 ft. on the up- -stream side. 
In order to strengthen still ‘more the , outer ends ¢ of dikes, toa amelio- 


a ate the eddy ac action there and to cause the deposit to form as far 
out as possible, all dikes were were provided with a hee ad, of one of the 


following forms: Ay wing or trail of 2-row pilework, , similar in con-- 
to. the main structure extending | down stream from 

— 60 to 100 i or more; T-shaped ‘heads of like construction extend- 

ing a above as well as below ‘dike; heads formed by a cluster of 


‘three piles 20 ‘ft. above and | midis cluster 20 ft. below the stream- : 

bent space, the clusters being connected to the outer two bents 


‘Fig. Plate VII, ‘shows one of a group of built from the 


concave side of the : river where the penetration of the piles for some | 


Gitano from the bank | was limited by y bed-rock. Tt is: provided at 4 


s stream end with 2 a 2-row T-head. Some other. dikes are. 


When located within a chute, for the p purpose of closing it, the 


dike, of course, e extends acr oss the from bank to bank at bank 


4 
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— ends of all dikes, for a len — 
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1 —BAnK- HEAD ABOVE AS REMODELED. 


Dow 


STREAM. 
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nd ven, as is generally the case, , the structure is is 


is very st betantially built. | Especial attention . is given he ma 
"shore ends of chute dikes secure against flanking by erosion which 
may di develop in the event of the release of head on the ‘structure. 


In especially difficult ‘situations, or or where | the head 1 | upon the struc- 


- ture would otherwise be» very large, the sr spacing | between the poles 
of the curtain is 3 rapidly increased from both banks toward mid-- 
width, or, the aig is “a for several bents near the middle a 


of the structure, 


4 The which governed the dikes constructed on the 


“two divisions of First st Reach differed | in details, and w were ‘changed 
trom time to time. ‘The > following specifications, d drawn u m. up on J 
23, 1896, embody details, some of which were peculiar to the prac: - 
‘tice on each division | and some common to both. | Asa whole, they 
_ represent what was considered at that time the best ie: - 


“The most natural sequence in which the different branches of 
dike construction are carried on, , is as follows: _ Pile-driving, con- _ 
struction of foot-mattress and sinking | of the sam same, bracing, screen- 
ing and lashing. The specifications for each of these operations are ~ 
— “Pile- driving.-—The piles shall be driven in rows 10 ft. between — 
; centers, the rows being 10° ft. between centers. The number of rows © 


‘shall be from one to five according to the anticipated exposure, or 


of not less than ft, limited by bed-rock. In cases 
_ bed- rock limits penetrations to less than 20 ft., the desired stability — 
is to be secured by increasing the number of rows, or, when limited 
to less than 15 ft., by filling in with stone. In special cases where 
excessive scour or great stress is anticipated, at the stream ends 


“For 10 bents inshore from the row 
should be reinforced at each bent by an additional ssi driven close — 


“Piling shall be of such lengths that when driven * their , speci- 
fied penetrations their tops shall be more than 1 ft. below or 


— 
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“Foot- mattress. .—The foot-mattress shall be of standard type, 
compactly woven, and not less than 12 in. thick, the width of mat- 
tress and its reinforcement by galvanized steel strand as 
“The width shall be 30 ft. 4 ft. for + -rOW dike, 40 ft. for 2-row, 
for 3- -row, and 65 ft. for 4-row, -row, ‘and shall be increased 10 ft. for each _ 
row in excess of 4-row. The upper selvage edge must extend 20 ft. 
ewe the upper row of 1- and 2-row work, and 25 ft. above for 3- ll 
work and upward, the above widths being increased 10 ft. on the up-- 
‘stream side of the dikes for a distance of 100 ft. from their outer 
ends, 
“The See mattress must extend from the bank at the dhs ik, 
we an elevation there of 6 ft. above S. L. W., x to | 40 ft. beyond ‘be 
outer row of of the dike head at the stream end, and along the 
The w idth of mat 


of piles; all mattress shall have transversals of double 2- -in. strand 

- across the mat from selvage to selvage, - midway of alternate bents, 

the transversals being pin-twisted or toggled at the intersections of 

 Jongitudinals and on the lines of piling, and the longitudinals being 

 pin-twisted or toggled at intersections with transversals and at in- 

termediate points | between transversals. ‘The ss same spacing of strand 

and other specifications shall apply. to the mattress in and on 

“The mattress shall be sunk to close contact with the 

a quantity of ballast weed to insure this. 


, ‘i on the outer 100 ft. of ion main dike ae 28. cu. yd. on no 
100 ft. of the dike head, the stone ballast being i in a fragments weigh- 
ing no not less than 20 yong more than 60 Tb. and no stone being less 
For temporary anchorage during construction, single piles shall 
a placed not less than 60 ft. above the upper row of dike piles, the :- 
Gistance between the piles being governed by the of water and 


“Bracing .—The bracing system shall consist of wales 


"direct 


‘ 
f 
— 
— 
— 
— 
— 
— 
— 
strand longitudinally and transversely, as follows: One-row work 
— _ shall have a single strand in each selvage, and a single longitudinal - . 
ft. above the piles; 2-, 3- and 4-row work shall have a single strand 
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Fig. 1.—DIkeE 1 B, PRACTICALLY COMPLETED. 


Fie, 2.—T-Dixe, WILHOITE BEND. 
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Papers] MISSOURE RIVER IMPROVEMENT. 4 
yellow pine. The wales are to be bolted on the up-stream side of 
Bay cach row of piles, and are to be uniformly 6 by 8 in., and 22 ft. long. 
“Direct transversals, consisting of two pieces, 3 by 8 in. by 22 ft., 
ve for the upper three - rows, and 8 by 8 in. by 12 ft. or 22 ft., for ad- 
ditional rows, as may be necessary, ‘shall be bolted to 
4 each pile, 


the thrust from the upper and transmit it to the lower wale. ond 


_ “Tn the construction of dikes located on cross-sections of river, : 
7 the high- water widths of which are 3 000 ft. or less, the direct trans- : wo 


“ Vv ersals will be placed under the wales; for dikes beyond the 3 000-ft. 


limit they will be ‘placed on top of the wales. 
7 e- “Diagonal transversals, 5 by 8 in. by 16 ft., shall be drift- bolted — 
to the tops of the piling. These braces are to be laid on the 8 
- three rows, forming a single intersection for the full length « of ‘the 
ae upper dike of all groups, or, for isolated dikes. They are also to be 
used for the outer 150 ft. of all dikes, . and for that portion of a dike 
on a coneave shore which projects beyond the dike next above. . This 
diagonal transversals are to be also used for bracing the dike head. 
“For dikes outside the 3 000-ft. limit a double s system of | bracing ~ 


shall be weed, the upper of is to be i in all similar 


-transversals are to The the lower 
are to be ' the same as those of the upper system, and placed 8 ft. be- | 

low them. Pe A drop- transversal, consisting « of ‘two | pieces, 3 by 6 in. 

by 24 ft., extending from the top wale of the upper row to the lower _ 
tome of the third ‘d row, is to be introduced at each bent and 


are eto be fastened with 3-in. drift- bolts 
ss “Lashing. —The top system of bracing shall be lashed together at 
piles with “in. galvanized- -steel strand throughout the ‘tie 
length of all up upper dikes, and on their td and on all eumeuiiel ae 


a to pol ar row of dike atti and middle row of dike- chead 
piling. The poles’ ore to have butt diameters not less than 23 in. 


. snust vary from 2 to 6i in. The poles are to be sharpened, driven — 


‘through the mat, . and fastened to . the up- -stream side of the wale 


the screen poles are required, or 
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ae exception already noted, as to the relative positions of the direct 

il transversals, are to be — 
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_ account of excessive cua or current velocities, such supports ine, 


- poles for screen ak: wire netting, placed in front of the upper 
~ line of piling, and with area ¢ of mesh of about 24 “sq. ie = shall be 
- “After the aitis of the accretions becomes duteed, or within a 
‘period of three years after the completion of the dike, that portion 
of t the dike beyond the accretions shall be reinforced by filling i — 


with mattress and stone, to ) form a submerged spt spur extending on an 
orm slope shout ft. the dil dike 


which added to the and efficiency pile were ere adopted: 


First. —All double, “direct braces provided with filing 

“blocks, 30. in. n. long, fitted close up to the ‘pile at at each end of the 
brace, and held in place by two 3- in. serew- “bolts, The object 4 


this device was to ‘relieve or reinforce the bolts fasten the 


Second. —Wire- strand were ‘ond. to transmit stress from the 


op ¢ of a a dike i in the lower row ¢ to o the base of the structure at the — 


= the more expensive method of double- -system bracing, or an ad- 
ditional row of piles. | The ties are of several parts of as in. strand, 
oT, one or more parts: of -in. strand, as indicated by the stress. 
‘They are “usually. attached to the upper pile before driving, at a 
which be on or near the bottom, a round 


3 

in the lower row. Several devices were used to obtain 
were , after fast, until as as desired, 

and then the pin was lashed and left on the tie. One of the 

simplest best methods for making one- part ties taut t is, ‘first to 

the tie fast with as little slack as the use 


— 
© 
* 
rd 
4 
> 
— 7 a Fig. 4 shows the typical 3- and 4- row dike, as built during the _ a 
— 
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— 
— 
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— 
by a staple; if 1t be a single-part tie, the short end 1s clipped on t 
other, close up to the pile, and the tie, whether of one or more 
ree =. a ts, is then lashed up alongside of the pile until the foot-mattress a - . 
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TYPICAL 3-AND 4-ROW DIKE AS USED 1891 TO 1897, 

The latter being in all respects like the former. 

(He 


- With additional work shown in dotted lines. | 


In low dikes, or those not greatly exposed, _ 
_ the lower system of bracing is omitted. — 
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=< — then, w with a spreader, composed ¢ of a a jack and block placed a 


- the direct brace, spread a apart the tie pile and ‘the. one next above it oi 
in the same bent, until the tie is ‘under the desired tension, , then 


Place the filling ‘lock in the down- stream end of the direct 


‘Third. —The spacing of the forming the curtains of cross- 
dikes was, given wider "range, and, except in ‘special cases, was made 


k ou 


to increase cand rapidly from the ban kk outs, in 


Je 


apart increasingly, to ‘the extent indicated by Toeal ¢ con- 
ditions. » In special cases, where : it was desired to invite the 


on latter part. “Plate x and | de- 
tails of 3- and 4- row pile ‘dikes as built subsequent to 1897. 


Numerous other bracing devices were tried, with a view 
. 


“economizing: in material and cost of building, without impairing 
the strength an and ‘efficiency of dikes, but. without marked sue success. 
Miniature bents of dike work— one-third size—of various 
old and new, were erected on shore, and subjected to ‘known | 
stress until broken or ov The most vad the & 


a direct transversal ‘the river ‘bottom. ‘Such 


but no ‘special report as to their efficiency was made; and the diffi- 


eulty and cost of placing them led to their a abandonment. The 
periments clearly demonstrated the superior efficiency of a simp! e- 
division of the bent ‘quadrilateral ‘into two triangles with double, 
rs direct braces in which filling blocks were used, and diagonal ties of 


= -ealvanized strand, Additional ‘members ‘involved ambiguity of 
stress, owing to the character of the construction. 


ee: There are two things which mar the ‘efficiency of pile ‘cross- 


First. —Immense quantities of drift-wood, borne o n the 


& and at all all depths during flood | stages, find lodgement to a greater or 


extent in unevenly ¢ distributed masses upon the structures. “This 


| 
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Opposite CHAMoIs, Mo., SHOWING ACCRETIONS FORMED BY TH 
ITHIN A Few Days AFTER COMPLETION. ~~ 
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often results” in breaching the dike, by overturning it, or, pho 
ing the structural parts; Scour, introduced by concentrated flow, 
“excess ve head, may | be a primary, or, contributory cause, and , of 


course, once a is formed it rapidly widens, due to. scou 
until h head has" been dimipated to such an extent that velocitie es are 


reduced below that at which scour can take place. , Even thou 


he ene: be not breached, its curtain may be rendered ‘prac: 


eally in inoperative | by drift- swood, 80 that the flow through the dike 
4 is. very uneven and ‘the deposits formed are correspondingly ir- 


Second. —There is always more « or less of a a pot ot-hole or trenc trench at 

the e stream e end of the dike, which a attracts ‘the flow and prevents the 

formation or maintenance « of deposits « quite out: to ‘the end of the 

structure; more or less eddy a action is in persistent attendance, and, 

a ‘the structure deteriorates with - ‘age, constant exposure to the 
forces of the river is more and more likely to des stroy it; and, daleiais Ji 

outer end of a dike is destroyed, the remaining portion yields 
more readily. Scour at the str stream ends: of dikes is first caused by 

increased velocity due to release of head « on n the stru structure. The 


hole le or ‘trench i is s formed and ‘maintained as the result of scour in 


Initial scour having oceurred, flow is attracted, and,. because 


is fixed object | (the outer end of the > dike), velocity a and, therefore, 


vance ‘until its lower f tone is swept | by a a current strong g enough to 
arry away, as fast as as s contributed, the , material al brought i in over site 


The pot- hole trench thus formed is ned on one side 
r, and on ye other by the structure, and it conforms some- 
iat to the latter. The trench extends but a short distance beyond 


the structure, being most pronounced in ‘front of it, ) OF slightly be- 


ow the point of strongest impact against the structure. 3 Easement 


of flow is found immediately below the dike, a1 and the e slackened | eur- 


: 
| 
ge 
~ 
“regular. 
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the presence of a fixed ODjecu ur CU CAUCHU, oll 
| . and depth of the pot-hole depend upon the form and extent of the a ia 
4 
followed by decrease of local width. A bar, or reef, over which the 
attracted flow pours into the deepened section, moves down toward 


through, the trench, drops them, a bar; 


<4 “tendency is for the flow to divide on the bar, forming two water- 


The location, height and extent: of the bar, and the pre- 


‘aaa of one or the other of the two waterways. depend largely 
/ upon the form and size of the ‘structure, but vary also, with stage, 


ail 


“epproach and other ‘elements of flow. 


will be seen, therefore, that in reaches of river requiring 
‘both banks, ‘the use of eross-dikes will result in 
] 


more or less divided flow ; the cross-section of a reach 80 treated wil 
ae be characterized by shallow mid- stream depths and relatively aah 
depths along both banks. ..In straight reaches, the: flow may approzi- 
mate an equal ¢ division along « each bank; in curved reaches, v up to the | 


oh imits of curvature when chording e effect is ‘operativ e, t the flow a 7 


be increasingly on the concave side. 


Several. devices ‘have been tried swith a view of remedying 
ameliorating these effects, but with oie a small measure success. 


In addition to the dike h heads previously me 


am, T-shaped heads of ‘pilework to the main and pile 


cluster -heads—short,, subaqueous ‘spurs of rip- and “curved 


_ The st stone ‘spurs referred to were built at the outer a of me 
two dikes of a group in First Reach. 
The result, after several seasons is exposure, Was the formation of 


pot- holes at each dike, one above and below the spur, con 


nected by a a ‘trench around the ‘spur Each of the new 


original one, , and the trench was ‘not There was 


rradual degrading of the spurs, apparently due in part to scour 

dikes w with | ‘curved of pilework, were built in the 


4 vicinity. of “Nebraska City. ‘expected that, in such h form, the 


“3 flow about their ends would be eased, making less eddy and causing 

S ea the accretions to form nearer to to the channel lines; also that heavy 

drift-wood would not accumulate against them. They: were desig- 

nated and are hereinafter referred | to as | Dikes Nos. 3 and 5. Both 


re located o on the left bank, « opposite ‘Nebraska City, Neb., | Dike 
No. 3 425 ft. above Dike No. 5. Both structures are 
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1.—LitTTLE TAVERN DIKEs, 


ARED Two YEARS 


ew 


2 
| 
A 
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mes subjected to. river, , Dike No. 5 
more severely than Dike ‘No. 3. 


ke No. was built in November, 1897, is an ins to 


St ub- dike No. 8, constructed i in in May, 189 1897. Iti is in the form of 
circular arc, 400 ft. in length, with a a radius of about 340 ‘ft. It i is 
composed of 3- work, except the lower 100 ft., which is 2-row 


‘Dike No. 5 was originally built during March ‘and April, 1898. 


It was formed of 80 pile- -bents of 2-row wo work, of which extended 
from the shore about normal to the flow; the - remaining 43 bents 


formed the curved trail, made us. ae 


a circular are of 340 ft. radius. — 


as 
after the completion of Dike No. 5 , there were 
sharp rises, which ‘caused extensive accretions to. form m under both 


di likes. Both structures practically free from drift-wood. 


Dike 1 in le od; 


a 


Dating the Jun une rise 1899, the outer end of Dike No. 5, in 

cluding p practically all the curved portion, w was carried ¢ away. ‘pie ke 

‘The x rebuilding of a curved end, of new ew design, was commenced 

in November, 1899, but a combination of adverse causes—insuf- . 


_ ficiency of available plant and delays in receiving construction ma- 
_ terials. —held the work back until increased cost and loss of some of : 


the work, due to severe wea ather conditions, forced a suspension of 


The dike was ‘completed i in April, 1900, ‘though not as designed, pe 


the foot- mattress being a1 curtailed i in width length. 
rebuilt, it composed of six concentric rows ‘of piles, 

“braced |, provided with foot- -mattress, and screened. The outer row 
of piles was on the arc of a circle of 809 it. the other 


“were spaced radially inshore 10, 15, 15, 10 and 15 ft, respectively, 


between center lines, co commencing with the. outer row. . The p pi iles in bet 
a the outer row were spaced at 10-ft. centers, and those in the other rae 


rows fell on the radials therefrom, | except in the third and | fourth ae 
7 


rows, where piles were placed only on every fourth radial. _ Sees 
‘Theo outer row passed through Bent A4 of the original 


) ft. in length, , its up- stream end being 80 ft. , on the cir- 
cular ‘are, above Bent 44, and its lower end lying a at ‘the ‘point of 
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tangeney of the 800- -ft. circle to the proposed of rectification. 
‘The grade o of the two inner rows—735 and 750 ft. radius—was level 
. and at standard high v water; the other four rows were built toa level 


66 ft. lower, forming a flat level berm, 50 ft. in width 
throughout and 8 ft. above standard low water. ‘Ten bents of Q-row 


with 10-ft. s 
ta high water, on ar pe al ni through the eighteenth | bent above the © 


Tower tri tending 108 ft. ‘inshore from the 


43, the old dike , the foot- mattress, was: suspended 
the piles in in the ft. ‘curve vat ‘standard 1o low 
7 intended that the foot- mattress should ewe a total width of 155 ft., . 
extending from 15 ft. inside of of the inner row of piles to 5 ft. be- 
- yond the outer row; and it was made thus for about one- -half the — 
Z length of the curved head from the up- -atrenm end. Below that, to. 
the fourteenth bent from the lower end of the structure, the — 
of mattress outside of the outer row was curtailed, first to 60 


to 4B ft.; and below the fourteenth bent the m: ‘mattress in 
the end w was the row of piling 


mattress, s, and principally ‘the fact that ‘the berm was ob- 


structed by drift-wood which found Jodgement i in the open work o 


the berm, little benefit was realized from ‘it 


object i in building ‘the 2-row radial near the lower end 
— of the ‘curved head, w was to shut off flow along the inner row of piles. 7 7 . 
Tt was prompted by the results obtained with the > original structure, 


one of which was a persistent flow in a narrow "chute just inside d 


Early in June, the dike ‘was completed as above, it “4 


subjected to a specially severe attack, and on the 10th of the month 
bents of the high work—750 and 135-f1 ft. ccireles—in the 


upper half of the curved head, gave way and were 


berm was not dé damaged. 


by additional and 
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was expected that the effect of the wide low berm a 

structure would be to correct in a large measure the trenching effect | 
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‘MISSOURI RIVER I IMPROVEMENT. 
drift-wood was removed from the berm; to 
the closing of the / waterway | behind the dike, a length of 300 lin. ft. ; 
‘standard, built in one piece, extending 


parallel the stem of the 
_ The : rst effect « of the abattis was to cause a . general raising g of i. : 


-_ but, , later, a a th threatened flanking at the ‘shore end necessi- 


: 
“a ‘When last inspected, Dike No. 5 “appeared to be intact, but the 
‘se! ‘tone: for a considerable length at its upper end, was covered with 


a 7 a compact mass of heavy drift-wood nearly to the level of — rd 


there was s still a flow through | the in 
Longitudinal Dikes, With and Without Stems. —Thoagh none 


these st structures was built i in the stretch of systematically improved 
E _Tiver in First Reach, the results obtained by them, elsewhere in the 


_ river, a are thought - to be of ‘such importance and promise as to war- 


rant a description of them here, 
_ ‘The first longitudinal pile dike | on on the Missouri River was built 


_ the Commission i in 1895-96 for the purpose of ‘masking | a pro- 


=_— bay i in the shore line of the left bank above the — an 
‘Bridge, above Omaha, Neb. (As far as completed, it was" 


euccess, ‘promptly accomplishing a and maintaining ‘repair or 
a 


additional ‘attention of any kind, the object for \ which | it was built. 


to the flow. 
piles: ‘were placed i in 1 triangular plan, adjacent piles measur- 


ing in place 10 ft. between centers, thus forming (longitudinally) a 


three rows, each about 83 ft. between. center lines. 3 The piles were 


capped with 6 6 by 8 in, timbers of long-le leaf yellow pine, drift-bolted i 


7 thereto; the usual wales, direct braces and -drop- braces 1 were a attached 
w with f-in. screw-bolts. “mattress was 
195 ft. width, 100 ft. « 


or dike i is2 600 in lng and, at 


of the w woven. n form, ee 


is 

4 

| 
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pended to the piles, was used of ‘the e usual pole 


The longitudinal. dike, : for a length o! of 7! 50 it. from its -up-stream 


end, and i in addition to the usual sill or yr foot-mattress, was steied 


with a woven mattress, one edge of which was suspended to the 


= 


4 piles and the other edge v woven into the sill mattress, that, in 


position, : it formed a 2 slope i in front of the. dike. It was expected that 


the space ‘underneath the suspended mattress would | be filled by 


posit, thus forming a revetted si ub-bank. 

_ During the fiscal year of 1901, four lengitadionl ibis of new | 
design, as shown i in Fig. 8 were built: one e each i in the vicinities of — 
Neb ebraska City and St. J Joseph, one, in Wilhoite ‘Bend, 
gow, and one in Howard Bend, above. St. Charles. 

= ‘The first two -abutted ‘the bank; the other two were re connected : 


with the bank by a a single stem or cross- ss-dike, also of new design, 


-out normal to the flow. See Fig. Q, Plate VIL. 


‘The ‘design for these dikes, which was closely followed in the 

essential features, provides for a 5-row Pile structure, built 
7 - level grade 2 ft. above standard high water. _ The piles are spaced at 
ft. centers in the Tows, and the rows ‘are 10 ft. between center 


The system of bracing i is practically the same as that 


for standard ‘double: on “eross- dikes, 


8 in, a an 
is s attached below the of bracing; smaller reinforeing 
wales are attached immediately back of ‘the | lower two wales, on t the | 


stream side of the pile; wales on the second row of piles 


ind system; double, from the upper syster 
on the first row to the lower system on the third row are used. oe: 


oa The distinctive feature of the design i is the suspended foot- oe 


tress, with unusually wide fascine. It has a t total, width of 150 


ene 10 ft. of it it being i in ‘front of, or on the stream . side of 
ture, Facine mattress was adopted because, though more expensive 
ne than the ) ordinary woven mattress as usually made, it offered better 


"protection against through it, and g ‘greater strength. It i is 
of Lape willow brush fascines, about 8 in. in ‘diameter, 
e width of. the -mattress— —150 ft. The 
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GROSS-SECTION AT A-B 

19” screw bolts 
Filling ,block 
/ 4"x \8-22— (Double) 


utside Ro’ 


6x Wale 


MPROVEMENT 


I 


RI RIVER 


% Strand_< --10/--» <3 
, a ‘The total width of mattress is 150 ft. of which 70 ft. lies in front of pile rina sid 
40 ft. behind piie work, Dikes not abutting the bank are provided, at their up-stream ends, with 
heads, or star lines, for protection against ice and driftwood, and the fascine foot-mattresses extend 
full width, 70 ft. to prevent scour. The head adopted is, in plan, an equilateral triangle (sides 40 ft.) 
with clusters of 3 piles in each angle, and midway of the sides, sheathed horizontally with 4x Stimbers — 
‘spaced 8 apart, and screw-bolted to the piles, 


MISsou 


es 


RIVER IMPROVEMENT 


two No. 10 galvanized wires, the latter being 


= together between the fascines and twisted for a | length of about 2 

In this wa way, the wires were locked so that they would not render — 

in . the event of rupture, and an ‘opening in the mattress was 
vided through which, it was thought, ‘sufficient flow pass to 
the desired fill under the mattress. mattress is strength- 
ened, longitudinally and "transversely, by -in. in. galvanized wire 
strands: at top and bottom. ‘These are put on taut, fastened 


a gether a at all intersections by cable clips ‘embracing all four strands. 
transverse strands | are 10 ft. apart, and pass through ‘the pile- 
see _ work on the up- -stream side of the piles. There are thirteen longi- 


> 


“ts 


tudinals, spaced 2 as follows: 10, 30, 50 and 60 ft., respectively, 

wt, ay from the outer, or or stream, edge of the mattress; on the in-shore side 
of the first, second and third rows of piles; on each side of the fourth | 
_ or saddle row; on the stream side of the fifth row; and 20 ft. and 4 ft., | 


_ respectively, from the inner edge of the ‘mattress. To give the -mat- 
A tress additional ional longitudinal strength, and to. hold the fascines to- 


% gether after the the wires sand w wire ire strands have rusted out, lines of top- 
and bottom. | board binders, spaced 10 ft. apart, are provided. T These 
are 2 by 8-i in, ‘rough, cottonwood boards, 12 ft. long, fastened to each 


ica 
"other through the mattress at intervals of 34 ft. by 2-in. oak pins 


mattress i is supported at the fourth row piles on n two by 


= 
a 
7 


“the third, nna and hast rows, it rests on 6 by 8-i -in. w wales, v which 
“are supported by 1-in. square, iron- -clbow, drift-bolts. As these bolts. 
are to be submerged, they are driven into the piles « 


& - arrived a at the bottom of the leads; the pile i is s then driven ‘to grade. 
. The 6 by 8-in. supports are forced on the elbow- bolts and held there, 
pending the construction and sinking of the foot- ‘mattress, by board 
“nailed above water t to the piles. ‘The two. 6 3 by 10- in, 8 saddle 
the fourth r row—are placed so thet the: surface of the m mat- 


ss over them will b be at an 2 elevation from 8 to 5 5 ft. above stend- 
mit; | 
ping 1 o 
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an Papers. ] 
of The ‘specifications provide that t rip- Tap, about 1 ton per | lin. it, 


“shall be used on sink the mattress, the : major portion being 1 


with little or no balls 
wl ittle or no ballas 


eross-dikes, are attached to the fourth and fifth rows. It was expected 
that the space under the suspended mattress would be quickly filled a 


by deposit, thus giving ir in effect a revetted and, therefore, perman-— 


ent su sub- bank with stable ‘slope; and | the upper bank would be 
vanced, by ¢ deposit t after one or more through ‘the agency of 
‘vi 


_ the curtains, out to the line of the dike. It would only be necessary = i 
then to pave and spawl the upper bank, as provided for in standard 


bank revetment work, to » have a new | fixed bank « of ‘desired height, a 
location and alignment; and that part of the dike above water could 7 


 Dike- -heads.— —Longitudinal dikes which do not abut the bank 
are provided with heads, or starlings, at the u up-stream ends, for _ 
protection against ice ¢ and drift- wood; and os foot-mattress is a 


tended to full width, 0 to prevent scour. Ir In plan, the head 


adopted i is an equilateral ‘triangle with 40- Ot. sides, with clusters 0 of 7 


10- ft. s ‘spacing, built to the same grade as as the dike, 


same as used for 


and 30 the lower ‘Tow w of n mattress i is 


pended from the middle row yw of piles on two 6 by 1 10-i -in. continuo s ce 


which embrace and are screw- -bolted to th the piles at the ame 


elevation : as those i in the longitudinal dike. 

usual wales, and double, direct with filling blocks, are 


> 


| 

| 

7 the mattress only enough to overcome, with some margin, its 

| effort. As the mattress inshore from the fourth row serves princi- {_ 

assume a natural position, 

‘ 

| 

q 

= 

zontally with 4 by 8-in. timbers spaced 8 in, apart and screw-bolted 

— 

Standard longitudinal dikes—board Dinders being omitted. It 1s 
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the tops of the piles; double, direct braces. extend from 


the upper . ) the middle row of piles, at the same elevation as the 


saddle wales; and a 


immediately above the latter direct braces. 


— 


strand- -tie, in, in diameter, is attached to from 


the top of the pile in the. third r Tow to ‘the pile in the first row at 

he s The original design provided the usual pole curtain on on the mid- =. 


“dle the lower ends of the poles" terminating 3 oF 3 ft. below 


= 


= to extend the curtain on n the middle r row to the bottom of if the 


“tives, and to attach another similar curtain to the lower row. 


was also found that foot-ms mattress 40 ft. wide above a stem-dike is 
not sufficient. up- ‘up-stream edge of the foot-mattress of the 


dike i in ‘anit Bend, when i in hens on “ne bottom, some 20 ft. 


and the structure was in in imminent danger of Toss due tos > scour, 


or overturning. ? The width of mattress on the ‘surface should vary 


with the depth, so that, when sunk i in place on the bottom, its “up: 


stream galt would be not t les than 50 ft. above the dike. For 2 25 ft. 


throvgh ‘its ; and beyond ‘that it should be 


Sheer- dike —A s sheer- ‘dike built the dikes in Howard’s 


ay" Bend, on the. line « of ‘the m middle row of the longitudinal ¢ dike pro- 


= 


_ the main bank. 4 It was composed of nine clusters of four piles ¢ each, 


= extending v up ) stream : from the starling or dike-head to 


driven to a level grade, 5B ft. above standard low water, and d spaced 


between centers of clusters. clusters were served 
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ah, 


The object in view was the sehiaibies of the foot- ntti of the y, 


stem-dike from lice and drift-wood, and, incidentally, to take bd 
some of the head, pending the formation of deposits: under ‘the 


Bi 


a 
was done by the hydraulic jet. ‘Thereafter, Nas 

myth steam hammers, of £ Cram and Vulean patterns, sizes B and 
No. 2, respectively, ‘were used more and m more frequently, to the final 


exclusion of the jet apparatus, after several seasons’ work. 


a 


— — 4 From the first crude. outfits, consisting of a single set of we 


i = on a small boat, with | a hand force-pump for jet supply, 


a more elaborate plants were developed, resulting, finally, in the use 


of two hulls, one 19 by 16 ft, the pump- -boat, the he other 19 19 by 


48 ‘ft. called the one boat. 

The pump-boat was provided a pump, a capa- 
city of about 250 gal. per min. i» for jet supply; a boiler and accesso- 
ries, and two- steam capstans, A eabin covered all” except the 


eapstans, and provided sleeping quarters for ‘the crew. 


cross- -boat was provided with six sets of ‘pile Teads—three 
sets « on each side, spaced at 10- ft. centers—built in the form ofa 


tower, 48 ft. high, and having three weeking platforms, 15, 30 and 
4 40 ft., respectively, above deck. =. steam hoist and steam capstan, 4: a 
also, were on the cross- -boat. former was used in raising the 


f piling « and jet- piping a attachments into position, and in pulling — 


on the pile w while sinking; the: capstan was used to adjust 1 the boat i in a 


position. ‘Steam. for operating the machinery the cross-boat was 


furnished from the boiler on the pump-boat through “gooseneck” 

pipe connections. w water for the jet supply was carried from 
the pump-boat to the ceross-boat through a a -in. n, rubber hose, then 


« along deck to near the center of the base of the tower, in 4-in. iron 
a piping, and, thence vertically to the second working platform, where 
— the size of the piping was reduced to 24 in. and it was connected _ oe 


a with rubber hose of that ‘size, in in the axis of ‘a compensating 
The latter was arranged with v variable counterweights so that 
y the necessary y length of hose required to reach from the ‘reel 
= the jet-pipe on the pile was off the reel at any” time; and when ‘ne 
the jet- -pipe was removed from the Pile after. sinking, the was” 


"rewound 1 d upon the reel automatically. A’ at the pump released 
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two boats were fastened together firmly, the 7 
cross-b s-boat lying « at at right angle to ‘the > pump- -boat at the pump end 
the latter; that, , when in position for working, the | pump- -boat 
was on | the line of the up- p-stream : side of the u upper row of piles in a 2 


dike, and the three sets of leads o on ‘the upper gunwale of the er cross 


zzles 
* sizes, applied in ‘many, ‘different ways at at poss near the bi base of 
ae the pile; and, except in’ ‘bed formations of gravel or indurated clays, : 
the results, in the main, W were satisfactory. 


te a With a jet, it is impossible + to sink piles beyond a limited depth | _ 
in gravel, the return flow yw being dissipated through it. The preva 


lence of f gravel in in the | lower r valley 1 led | to a a trial of steam ee - 


under all conditions, that, above stated, they 


seded the jet sinker 


the | ‘steam-hammer outfit, the -cross-boat wa was” dispensed with 
and the 1 hammer operated in a se set of special ] leads, 45 to 52 ft. in 


height, mounted on the pump end of ‘the | pump- ‘boat. The steam steam 


hig 
_ pump was re laced with a steam drum- hoist. Sin ios 
in operation, the driver was generally kept head ‘on, to the cur- 
: ‘rent, though, wh when ne necessary, it could be placed across the current, 


as the hull gide-raked. Ordinarily, driving progressed from 
the shore | each bent being driv en complete before re removing to 
next one. A 100-f ft. barge, ‘carrying the supply of piling, was 


kept. alongside ‘the driver on “the: inshore side and moored to the 


piles; it served to to steady the driver i in for Position, as 


well as s during the operation a driving. 


$70 per month, a steam engineer ‘at $90 per 
month, a a fireman at $85 month, and six laborers at $1.10 per day. 


All were subsisted by the Government. The: total daily expense of — 


driver, including labor, subsistence, fuel and e engineer’ 8 supplies, 


about $20. ‘The | average work—one day with another 
throughout a month—was 20 piles, driven to a 
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le crew Ol the Stes fit was composed of a fore- 
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depth and current, a bed « of sand, absence of supply of 
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piling of proper lengths, straight: work and no breakage, 80 piles 
have been driven. 


or land driving, the leads and hoist w were re taken ‘ashore on viitiie: 


“and rollers, or, on on a frame with 1 two axles and grooved wheels, 


a previous part of this paper the various of revetment: 
used ¢ during the several stages in development of what been 


ea and is now Imown as as standard revetment were described. 
The following i is a description of the latter: 


The : natural ‘Sequence in which the ‘several branches of revet- 


ing and anchoring, sinking a1 and ballasting epawling in i 


shore of ‘mattress, upper bank, and covering 


water, to a slope varying, from Lo on 2 to or, , flatter in 


with a rydraulie jet. As far as practicable, ‘the irregularities 
in bank lines are faired in grading; prominent p points are cut 


back, leaving a a low, flat berm from which the ‘slope to to the top of 
the grade i is about an average one. In former practice, ‘such points = 
were graded to a uniform slope, flatter than the average. Care i is 
taken that the graded slope shall be smooth and free ruts” or 
and it is of great importance, also, that it shall, throughout, 


of formed of tai no part of the slope above water ‘should 


=. 


= 


struction of ‘the “upper bank work. k. Partly on this acoount, ‘the best 
a _ revetment can be constructed when the stage of river is lowest; and oe 

all revetments. built ati a a stage of 5 ft. or more above standard low 


a water | should be be inspected ata lower stage, with a view of. dis- 


covering and treating shoulders in ‘the bank which are more than 


tk 
ft. above ‘standard low wa water. 


. 
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Bank Grading.—The 
pper bank is g he water a 
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Gra rading Ow 


ig. Plate XI, having a 


gal. per min. at a \ piston speed of 100 ft. per min. ; a steam | capstan 


ce at the > pump end o of the boat, for use in in moving the boat and = 
light s snag ag pulling c or - grubbing; a hand ‘capstan at the other end o 7 


° 


the boat; and a boiler for steam supply. 2 ‘The pu pump and boiler are a 
inclosed with a cabin which provides sleeping quarters for the crew. 


A mast at each corner of the pump end of the cabin is used to oper- 
ate a boom in which the discharge hose is carried ashore on either — 


The water supply for the pump comes through a screened et 
tion pipe in a screened well within the The discharge is 
carried 6-in. pipe f from the pump to both gunwales, at 
‘the foot. of the masts, for use on either | bank of “the river, the 
one in u use being capped. From the boat to. ‘the play-r “Pipe, 


ashore, water is conducted in 4i in. n. rubber hose, a lengt 
75 ft. under ordinary conditions. ‘The 
pipe at the shore end of the hose is of copper, 4 ft. in length, and 
tapers from 4 in. in diameter at the hose to 2 in. at the nozzle end. 2 
is operated by a wooden, lever, about 8 ft. long, to which it is 


fitted strapped. Th lever is s held. against and i is 


firmly into the earth. The jet is played ‘upon 1 the bank at close 


a range, the loss of time involved in the n necessary resettings being r¢ re- . 


by the ‘greater efficiency of the jet. ‘The form of nozzle tip 
gives best resulte—the most solid jet—is 


A grading crew consists of a ‘steam engineer at $90, a fireman 

8 em, a nozzleman a at $50, and two laborers | at $35 each pe per month; a 


tfit—The hydraulic gradi 
provided, consists of: A grading boat, F 
— hull 20 by 80 ft., on which there is a co 
ump, of the packed-plunger pattern, having a capacity of about 
We 
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— 
thence, to the play-pipe connection, conical. The cylindrical sur- 
 . face of the tip should be kept highly polished. With the pump work- 
— 
a a — and engineer’ is about $15. In a day’s work, from fF a 4 
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= the yer of the bank and the prey to which it is graded. 
Matéress Weaving and Anchoring. —The is of a con- 
woven- -willow construction, extending from the 3-ft.— con- 
tour above standard low water on the graded slope, ‘or, from the 
water ’s edge i if the s stage be above that contour, to § 80 ft. beyond the 
ta ndard low- water contour, thus | providing for a mimimum width» 
of of about 86 It is compactly woven to thickness of 
less than. 12 in. or x more than 18 in., according to ‘the size of the 
brush or according te to. the exposure. e. Dense thicket- “grown willows, 
_ which average | about 13 in. at the butt ends, are best adapted to 
the work, with smaller brush—from } to 3-in. for w weaving a selvage 7 
on the shore and stream edges of the ‘mattress. Brush having a 
larger butt diameter than 23 in, should not be kaa if much 


of the — is ‘greater than Ah in in diameter, , enough s small b = 


eee for the p purpose of anchoring the mattress to ‘the top, of 


“the bank so that it will n ot, ‘under any conditions, slip. or or slide, a 


are ‘composed of -in. _ strands each; one of which lies” 


of the mattress— 


‘or 
in ing from ‘the 2 outer edge inshore: 6, 16, 31, 46, , 66, and 85 ft., 


“the last 01 one being i in the inner ‘selvage edge. these longitudinal 
Rearunenys are paid o out under tension, as the mattress is made, from 
= Tels on the mattress- boat, the top strand of each longitudinal un 


100 of mattress, extending, one strand ¢ on n top of t the 
"mattress an and the other directly underneath it, from. ‘the outer sel- 
vage edge to deadmen on top of the bank, back of the graded slope. 


| 
— 
| 
A 
a4 
— 
| strength of a woven mattress is no greater than the frictional resis- a ¥  — 
tance to motion of the composing brush. To give additional strength, 
.@ required to meet the severe strains imposed while the mattress is —— |S eee 
— 
— 
— 
one part immediately under the other. There are six continuous | or, as 
> 
| 
— 
— 


‘They are laid dione — to the midwidth line of the mattress, so 
that, if the latter be a straight line, the transverse members will lie 


parallel to each other Across ‘the width of the mattress and, 163 ft. 7 
“apart, or, if curved , approximately on on radial lines 163 ft. apart: at 
midwidth of ‘the “mattress. This is s readily accomplished, the 


mattress- boat advances down stream with the weaving, on lines 

i normal to the midwidth line; ; and the transversals are run out from 


past tie outer selvage of the 1 to ‘reach when 


laid back on ~~ of the mattress and thus form a complete trans- 


verse member with a — at the outer selvage. Both parts of the 
transversals: are just. after the Weavers line, so 7 


“intersection of with longitudinals, fou parte of 
i. - strand are brought together and fastened | by stirrup- -bolts or « clips of 
: 
4 qs: in. iron; but, before the fastenings are “made tight, both parts 
“of the transversals are ‘put under tension, from the ‘selvage 


edge to deadmen ashore, by means of blocks and tackle. The dead- 
: men are either rough blocks of stone, e containing ng from 24 to 33 cu. ft. 


blocks should be not less than 10 in, thick. Pile butts of upland- 


a or or, pile butts 12 in. or more in diameter | and 4 ft. long. The — 
‘grown white oak are preferred, but long- leaf yellow ‘pine is used 


extensively. The deadmen or anchors are planted 8 ft. of 
Bethe of the graded § slope, and from Bto5 5 ft. deep, according to the 
character of the "ground. ‘From the top of the slope t to the dead- 


‘man in place, the strands lie li a narrow trench dug for that 1 al 


man strands pur- 


As above stated, the and, indeed, all branches of 


progress down stream. start is sometimes es made with ‘the 
_—— Mnattrese- -boat lying face on to the bank, ,and a a quarter « ‘circle of mat- a 
tress is woven, the lower inside corner of the boat being held against 


. Ae ‘the bank while e the upper end of it swings out, as the mattress is 
woven, to a position normal to ‘the 1¢ bank. usual method, how: 
ever, is to start the n mattress sof ‘the full width at the up- “stream end 


i of the graded slope, the v upper edge e being stiffened, against buckling, | 
by a bolster, or fascine of brush, extending the full width of ‘the 


mattress, and into which the weaving ‘is ‘meshed. In both methods 


the longitudinals- are carried ashore on converging leading 


well u up ) stream to a substantial anchorage, 


a) 


| 
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Fig. 1.—Bank REVETMENT. Party Pavinc Upper BANK. 


— 


Fic. 2.—U. S. SnaG-Boat 


| 
BBG 


4, 


— 


-MISSOU RI RIVER. IMPROVEMENT, 


: 
boat upon upon which the mattress is made ma may y be any decked 


7 bull of such length as will afford a flat working space of from 8 to 
10 ft. at its outer end, and, with a short outrigger ‘if necessary, a 
sloping deck from 10 to 15 ft. wide and as long as the width of the 


mattress. The weaving platform should s slope about a on 3, and 


be provided with launching v ways ¢ of 3 by 8-in. stuff, spaced from bt to 


10 ft. apart between centers. In ‘the rear of the launching ways onl - 


4 ~ a level with their top ends, a ne, 10 ft. wide, or more, should 


< _ extend the full length of the boat. The brush for weaving i is brought 


in wire-bound bundles and laid crosswise—butts up up ‘stream—on this 
4 Boscia bundles are then opened ‘and the brush is passed, 7 
one, or more pieces at a time, to the weavers. . The brush platform — 


may be on a separate hull lashed to the lower side of the weaving — 
els mounted w 


support of the top longitudinal strands is. 


car crank capstan at each end of the e mattress-boat serves to “7 


boat down stream as the weaving progresses, the head ed 


Specially designed mattress ‘boats, 2 26 by 70 ‘ft., adapted for dike 


as well as as revetments, are self- contained. The lower gunwale 
; is high; ‘the — one, low and raked for easement of — head 


and 1 rises 0 on. a slope of 1c on giving a ‘a working » 


1 133 by 66 ft. (for ‘revetment work J 10 ft. of additional 1 floor space = 


given at either end, as by detachable ou outriggeia) the 


plane of the lower gunwale; it is supported along the lower edge 


and on a line 8 ft. inboard by stanchions. boat is stiffened by a 


; -* weaving and anchoring rae is composed of a foreman at $6 
per mon th, 11 w weavers at 165 cents per | hour, and 380 laborers at 183 Nt 
cents per hour; all with subsistence. Fig. 2, ‘Pla 
4 graph of a party weaving a mattress. = 


average day’s work is 100 Jin. ft, of mattress, 80 that, the 


average cost for labor and subsistence is between. 65 and 70 ‘cents | 


inking and Ballasting ss. —Specifications for ‘standard 


= 


yard 


Papers.) 
— 
— 
— 
- 
| 
| 
| 
| 
>= - 
— 
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SSOURI RIVE: 


“revetment provide, that 3 cu. yd. of -rip-rap per lin. ft. of mattress 
‘shall be used i in n sinking it to close contact with the bottom, the dis 


tribution being suc such that the weight p per square foot of mattress in- ow 
ases from the shore out. It i is also specified that, in addition, 50 
on of stone shall be placed on 50 lin. ft. of mattress at the head, 


yd. per lin. ft. on all laps. Th The stone is thrown from a in 


barge, , which i is dropped down stream over the mattress, with ‘its 
outer end somewhat i in advance of the shore end. As the work is 


laid of i in sections of 100, iin. ft, end the contents of the barge are 

. known, ‘the quantity of stone placed on each section : is readily : ascer 


tained. It seldom happens that the full ‘complement of stone ‘is 
Placed i in n sinking, a sudden of the often neces- 


= 


is ‘commenc 
tress afloat, at, 
might not damage the work, i it would ‘possibly foul t the 


; 


Sealing Shore Edge o of Mattress. This operation, which 
lows nd paving, in filling the inter- 


“fairing ‘up, with the same material, the shoulder formed by the 
of the mattress where it lies on the ¢ graded slope. iy The former is 
to stop wave action through the mattress and to “solidify the 
against | ice in the ¢ > event of the removal of the paving or 
F ballast; the latter to give a fair surface for the pavement, and to 


wash from surface drainage. About 0.1 cu. yd. of spawls per 


Paving and Spawling Upper Bank.—The upper bank, the 
_ contour 2 ft. above standard high water to standard low water, and 

much lower as the stage ofr ‘river permits, 


a 
| 
| 


F Bs 12, 8 and 6 in. . thick, respectively, at the top of > of lon 2, 1on 24 and 
3 slopes. AS 2- “in. covering spawls or fine ‘quarry chips is” | 


‘on the pa paving, thus completing the revetment. The ing is: 


ow 


— 
— 
— 
— 
— 
— 
— 
_ therefore, to go over it a second time. The sinking is not car 
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Bank 2’above 8.H.W, 
(assumed) 


4 


carried to an elevation 2‘above standard high-water plane. 
4 sat 


J 


strand longitudinal and transverse 


id _ Dead-man pile heads 4x 12 diam, long-leaf yellow pine or white 
or to paving. oak, or, stone blocks, 32°x 12"x No.6 
one on upper bank varies with height between 
_ standard high- and low-water planes, the height of bark; the.stage at 


the top of 1 on 2,1 0n 


STAN! 


M ISSOURL R IVER IM PROV EMENT. 


from the top of the slope down, the being set up edge- 
_ wise and placed with some care to make a compact covering, so that 
- when completed re: ready for the spawls a ' presents ‘the appearance of a 
shingling. In this form it is well adapted to resist wave 
action, and dislodgment by ice, ‘drift-wood or other forces to > which 


iti is likely to be exposed. . The — thrown on at and ne near hed 


the are down over the pav 


nd lodgment i 


As rip- “rap for. 


as well as the spawls required per linear foot of will 
. y with the height, between | the planes of standard high and low 


water, ‘the > height of f the bank when lower than 2 ft. above standar 


tent, the grade of the: slope; the will 
age about 13 cu. yd. per lin. ft., and the spawl « covering will be less 
= 4 cu. yd. for a height of 16 ft. between the high- and low- wa . 
- planes. ‘Fig. 1, Plat e XII, is a photograph of a party at work pav ae 


i 
upper bank; and Plate: XIII is a plan and cross- section of the 


P Cc ost of Works on 1 the Missouri River. ver—The cost of standard pile- 
dikes and revetments necessarily varies so widely that unit costs a 
¢ nnot be stated definitely. The are the ele- 
ments which enter the question of cost: 
Difference in elevation | of high-— and low- wa water height 


of bank; distance of work from b be ase of supplies; plant charges; 


extent,. and degree of concentration, of work ; season of thé year 

which carried on; and conditions of flow. ow. For preliminary esti- 


mates, however, $10 per lin, ft. of ‘¢Toss- -dike or revetment and o 

and $20, respectively, ‘per lin. ft. of 5 -row longitudinal and 3 

stem- dikes, as as ‘described | 


in carrying on numerous works at widely separated it 
was found that ‘the field charges: s against the allotment were dis- 


repair and moving: plant 


ludes an nome: 1 of only | 5% for light ‘Tepairs) ; admini 


for all, other items, ‘including ‘surveys and 


if 
Tg 
= 
— 


OVE MENT. 


der general appropriatioy 


rivers by “the General Government, beginning about 1856, 


ceasing during ‘the Oivil il War, and intermittently there- 


necessity for such on the Missouri River is made ap- 


ps parent by the statement that the wrecks of s some 300 steamboats n now | a 


tie embedded in its sand. Of these wrecks, 195 were caused by 
snags and i 11 by rocks, 


The boats in n the removal of snags and other 
were erude and inefficient, ‘their earliest forms, but were de. 
- veloped into model machines for the work they had to perform. 
ss lay hulls had been built of wood, and were of the catamaran type, up to 
a 4, when the first contraet for i iron construction, with a ‘single hull 
‘anda forked bow, was entered into. 
The J. N. Macomb (1874), the G. fright (1880) and the 
xy B. Suter (1888), ~ latter r two being steel, a are still i in service and 


s of the ) Sargent boats are: al h 3 , beam 6 62 


, and ‘depth of hold 8 ft. 1 4 ft. The 0. 
ec signer for ‘the Bi 187 ft long, 52 
ft. and ft. hold, with a draft of ft. ‘Their present \ valua- 


4) 


tion is from $100 000 to $120 000 each. 


Buey These boats were built from designs by Colonel Charles R. Suter, 


M Am. Soc. ©. E., who » ‘was in charge 0 of the river er from 1874 to 


1896, during the latter portion of the p per iod—1884 to 1896— 


on. To that able. offic 
‘able Colonel Amos tickney, | is due the credit 


for 1 much that i is of scientific interest and value i in our present knowl 


edge of ‘the physics of detrital ‘Tivers , and methods for their 
rom ‘March, 1889, ), when placed in commission, to J une, " 
Suter destroyed 17 767 “snags, removed 69 heaps, 


felled 6 076 trees likely to become snags, and 18 108 miles 
of river. ~The t total amount in the of the boat 


including repairs, ete., was about 
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2.—Gasrons AND Burrs, READY FoR USE. 


— 
| 
— 


1 yt *o 


‘ sn 


of the 0. R. Sut 


‘Fig. 2, Plate | ome gabions and burrs 


14 
| 


Fig. 1, Plate XIV, is a photograph of a 
d, XIV, is a photograph of a gab | 
a gabion, in process of 
nstruction. Gabions are made of various sizes, 
Of various S1Z€s, from 8 to 12 ft.in 
| diameter, and of any length up to 30 ft. T Sbortn £4 
: 
>; 


BS, 


~~ 


AND. DISCUSSIONS. 


his Society is not veuponsiile, 1 as a body, for the facts and opinions ssdvancea a 
ff any of its publications. 


THE RECLAMATION OF RIVER DELTAS. AND 


A Aw. ‘Soc. E. 


r. 


yet) it is a most one. The generai and detailed features 
have been covered very ¢ completely ably | by the author, and the 
Pp aper will constitute a valuable source of - reference for the mem- 
bers of the’ Society» when considering any time the subject treated. 


writer desires only to give some additional information 
his own and of the data upon 1 the 


subject is wotthy of a paper of ‘length, this 
discussion only a g general résumé, ‘with some interesting ; facts, can 
‘Thea area and a a much more area, is 

practically a new country, certainly a new country geologically 
en: for it was made long efter the geologic age | and ‘even 


within the life of man upon this earth, for it is hardly 


In connection with the work at ihe mouth of the Mississippi 
ae. River and the project for a bridge over that river immediately above 


‘4 == * This discussion (of the paper by J. Francis Le Baron, M. Am. Soc. C. E. , printed in 
Ey Proceedings for November. 1904), is printed in Proceedings in order that the views ex- 
may be brought before all members of the rior to for further 


— 
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DISCUSSION ON RECLAM ATION OF 


| 

— plea certain facts from the borings made by the writer and Mr. Cortbell. 
from those made by | others, | as well as from a general examination of 

the whole area of the Mississippi Delta, enable us to understand | 
‘something of the character of the material | composing the delta and, 

perhaps, to arrive approximately at the depth of the same. Enough 

has been ascertained by borings and other examinations to show that 


the ee River, in the delta Proper, _ at least in the last 200 


to present,” as claimed by a 


tinguished writer about half a century ago. Kis sgt aaa 


~ While investigating the bed of the river, to a depth of 200 ft. be- 
low low water, for the Proposed bridge” above N ew Orleans, the 
writer requested Mr. Frank T. Howard, of New Orleans, who had 
- some years before sunk an artesian well in Lafayette Park in that — 


to state what materials. were passed through. The 

“Drift formations, clay, white sand, gray sand, yellow 
~ mud, in different layers. Seven hundred and five feet, drift-wood 
‘Seven hundred anc and forty-two. feet, clean, coarse sand 
gravel. The gravel became coarser as the drill descended, and rock 
- expected, but the drill suddenly entered a stratum of clay, 


roken shells and drift-wood, 69 ft. thick. 


hundred and nineteen feet, fine blue cand, which 


at of this bed ‘of drift wood came up, 
ight hundred and seventy-nine feet, pipe ‘slipped through 
arge hole about 18 ft., and water was pumped down | for half an 
“Kight hundred and ninety-eight feet, bed of hard 7 
under which was a quicksand, hard to penetrate. 


t was robably 2 000 ft. or more. From some e other information it is ons 
known.that the drill broke, finally, i in a log. > 
Magnolia, the plantation of Governor Warmouth, 45 miles 
tale New Orleans, : a well sunk to 980 ft. showed similar stratifica- 
tions, though no wood was encountered. From the bottom of the 


w ell there came uP, with very salt water, an inflammable gas, which, 


Ve 


— 
— 
| 

| 
~ 

| ‘a | 
— 
My. Howard is of the opinion that that part of Louisiana was 
— 
Many other wells have been sunk to a depth of 400 ft. or me, 


= 


ian Corthell. The » investigations of the Mississippi River Commission, and 
aie. the observations of many people competent to form a judgment, in- 
dicate that before the construction of levees, which: prevent the 
overflow of the river, the annual accretions, - deposited upon the | 
older layers of material | dropped in preceding years and centuries, 
brought additional al weight upon all the delta lands, and i in the lower 
part of the delta, n nearer the Gulf, where no levees exist, this action 
is still going on. This weight produces a subsidence and compres- 
sion: of the lower strata, but, owing to the fact that the annual 
~~ accumulation i is slightly in excess of the subsidence, the latter action 
is not noticed, except: in the area protected by the levees, where 


— 


It was the opinion of the late I Major C. W. Howell, M. Am. Soe. od 
aks ., United States Engineer, who was for many years in charge 


mouths of some of the passes of the river. The movement appeared 
in the form of ridges or wrinkles by lil sometimes several acres 
of a sticky clay appeared in a few hours and sometimes = to a 
height of 10 or 12 ft. above the water. 


= 
In reference to the important subject of the general 


oh : of the delta, the writer is personally familiar with the following _ 


Several hundred years ago, the Spaniards built a magazine, of ; 
_ brick masonry plastered with mortar, on Balize Bayou leading out 
of one of the now unused passes of the r ‘Tiver. _ While the writer was 
engaged in building the jetties at the mouth of the South Pass, he 
examined this old structure, which was in a good state of ‘Preserva- 
tion. ; The exterior was intact, as far as could be seen and examined, 
there’ were no cracks in it indicating a settlement, and it was per- 
Sn. level, but the s surface of "the water was } across t the arch which 
crowned the entrance door, the sill of which was at least 10 ft. below : 
water. _ Twenty years afterward, the writer had this magazine 
again examined. It had gone down somewhat further, and enough 
of the roof and arches remained to show that the settlement had 
been proceeding at shout the same rate as for 200 years previous, 
and averaged about ft. per ‘annum. 
nae? _Even at the Head of the | Passes, _ where the ground i is apparently | 
p * solid, the same subsidence is going on. At the head of the South 7 
— rails of a railroad track, which had been laid many years 
‘ee before for carrying coal from the barges to the « coal p ile for the 
13a 
United States Government, were found to be wats from the i? 
. and 2 or 38 ft. below the surface « of the ground, and it may be 
said that relatively the of the water. These 
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DISCUSSION ON RE CLAM ATION oF RIVER DELTAS. § 
rails had not suai into Cie material, for the ground was hard ik Mr. Corthel. 
solid, but they had evidently gone down with it; and, as this ground Fo - va 


went down, the annual deposits from the overflow of the river have i 


kept the surface at about the same level in respect to > the _— 


Twelve miles above the head of the South Pass, o1 
- miles from the mouth of the river, it was found that a sinned 
-eable, which was put down many years before, and not more than 
1 ft. below the surface in a small ditch when laid, was from 5 to 
‘8 ft. below the surface, ¢ and ‘drift- -wood had to. be cut away t to reach 
‘it. iv In order to investigate a little further, a willow tree was taken 
for examination. — ‘This tree | was about 10 3 in. i in diameter, and was 
back of the shore near near the edge o of the sw swamp. dam made 
about the tree, and an excavation, which finally reached a depth of 


§ ft., was dug on one side of it, and the tree | showed rows. of. dead | 
roots all the way down, 


Ale 


‘Two o or three miles above t the Head o of the Passes, was built, many > ; 

years ago, a a pilot’s house, on brick | piers 5 ft. high. i The ‘ground aa 

now up to the sills of the house, but the ‘surface of the ground be - 


bears about the same relation to the water surface in the : river as Ph 


when the house was first built. 
Land in the Lower Delta is not only | going down, but there are > 
sien movements which are very interesting. _ The base line along: 
a ‘solid is island at the mouth of the the e Southwest Pass, lengthened i in <a 
few years, by accurate measurements, from 700 to 712 ft. aes i es 
be The writer was employed i in 1895 by the estate of the late James. 
B. Eads, M. Am. Soe. ©. E., to collect data to present: their case. 
before the the War Department. The case was briefly the following: 
Re The contract with the Government, made | by Congress ‘in 1874, a. 
+ provided. for the maintenance for 20 years of the channel to be ob- 
- tained by the jetties; $100 000 was to be paid quarterly | as the esti- i 
mated cost of maintenance; $1 000 000 was held back as security for 7 
the ‘Inaintenance of this channel, one- half of it to be paid after 
years, and ‘the other half after remaining years, 
amount was assumed to have been | earned, and the interest on it at — 
5% was to be paid semi-annually. The amount per day in the first — 
10 years was $410, and $324 the second decade. act 


at the average flood tide, ascertained | ing. 


ously through and veal at ‘average flood tide 2 2. 76. 
It was established at Port Eads. was not long before | a 


— 
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‘in 1890, the mean of the. year read 4.001 Rither the gauge | 


gone and all its reference bench-marks, one which was on 
foundation of the pa house not far clon the surface 


correspondence with engineers at various s ports on the ‘Gulf, in 
_ the United States and i in Mexico, ascertained that their tide gauges — 
show ed no change i in the Gulf level during this period, and, after 


a WwW ithout going further into these details of subsidence, it may 
be ‘stated generally that the question is one of great importance to 
_ the whole Delta country ; that i is, the outlying agricultural districts. : 
There are really compensating conditions, for the reason that 
+> river, along its lower course in 1 Louisiana, except near its mouth, 
is and levi eed the United States and 


in 1 many its was a very careful 
an engineer of excellent judgment 4. had ¢ _experi- 
ence with the levees of Louisiana, a as well as upon the construction - 

and ‘Maintenance of the and Mobile Railroad. | He 
was ys very n his opinion + that the subsidence of 


ve 


as the river was more and more leveed. 
a The subsidence of these lands is not peculiar to the Delta of the 
_—_—— but the same action is taking place on all coasts where — _ 


there are sedimentary deposits, such as Holland, where the rate of 


subsidence is al about in. a year, but the rate subsidence in 
1) ee The lands which the author includes in his general discussion 
of lands and other lands, on which formerly the finest sugar 

-eane was raised, are affected by this general subsidence. Many large . 
were formerly very productive in rice and particularly 


- in sugar, have been abandoned in consequence of — salt water a 
encroaching upon them. The people believed that ‘it was due to 
‘os rising of the Gulf waters, but it is really the effect of the sink- a 
ing of the land. . Many of these lands are now completely covered © 
with sea water. Many islands the Gulf Coast—Caillou, Last 


Bie and others—which were formerly pleasure resorts for the 


_ people of New Orleans, a and were well above the water, have’ been . 
abandoned for s some time and are becoming marshes. Even in the. 
Interior, north is “proof of f altered 
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although the change is less ma on the ‘Mr. Cor thell. 

gardless of this subsidence, the richness of the delta land and the “a 
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"practicability of it from overflows of the river and en 


product for the benefit of the entire ‘country. 
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This Society is not responsible, as a, body, for the facts and opinions mo, a oe 


HE STRUCTURAL ‘DESIGN oF BUILDINGS, 


STERN, G. Dam RACH, 


add, to those already expressed, his thanks to Mr. ‘Schneider for this 
ay timely and valuable p Daper, and his appreciation of the labor in- 


past decade has seen ' a amount of building construction, 


in which the Engineer has taken a very prominent part; and ve 
and free discussion, by those having experience in this -elass of 


work, should prove of great benefit to the Profession. 


As a whole, the speaker finds very | little i in} ™ Schneider’ Ss paper 


= 


application of concentrated loads to the 
method of designing foundations for dead load only, is heartily 
approved; also, the schedule of requirements for steel, which » if 
generally adopted, would tend to simplify and make uniform the 
processes in the steel mills, = 


Schneider has emphatically condemned the use cast- “iron 


‘ings, or all circumstances, he still believes that 


* Continued from December, 1904, Proceedings. See =. Proceedings 
for paper on this subject by C. C. Schneider, M. . Am Soc. C oe fe 
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may often be used profitably in buildings where wind bracing is not Mr. Stern. a 
necessary ; but only under supervision and 
The requirements of modern — construction, as well as 
machine building, have « developed a a higher state of the art than that 
which existed years ago when the bridge builder very properly con- — 
The modern foundry has adopted better and mo 
“€ known : about the proper “mixing of iron, and making the moulds, as 
well | as in designing castings. It is possible now, under proper 
‘supervision, | to obtain satisfactory results, if the work is properly 
‘designed. The materials should be of the right proportions, and 
in _ the design, proper consideration should be given to shrinkage. 7 
castings should be properly stripped in cooling, | and a suf- 
- ficient number of 1 test holes bored to determine whether or not the — 


shifted 


—<iIti is “s writer’s practice to insist upon the following conditions: 
—A material which develops a strength of 2 400 Ib. cen- 


an loea on a bar 1 by 1 by 12 in. with a minimum deflection 
of 0.1 in., and which is not so brittle as to break of when 


struck on an edge with a hammer; at 


-—Column or seats in which the is 


3. shear of 1 500 Ib. ‘per in. for 


loading, whether i in steel or r cast be 


would be an difficult matter to ‘cast 


of use. Would it not be better, therefore, to establish a high» 
standard for ‘its use, and thereby i insure results, than to ignore 
its existence as a material of construction? 
The speaker hopes that Mr. Schneider will see fit to write 
for cast iron. A specification for structural i iron work 
for buildings is certainly not complete without 
Paragraph 3, Table 2, Live Load.—While it may evens that ‘the 
aotual weight of all persons who could possibly be assembled in : 
room» with fixed seats would be not ‘more than 40 Ib. per § sq. ft., still i: ; 
there are occasions when these seats may be amiga or decked over | : 
“Vibration, 
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fixed seats. As the in rooms, , armories, ball- 

rooms, ete., which there are no fixed ‘Seats, it is the 
opinion, upon o observation, that mass of people may weigh 
a 30 lb. per sq. ft., and, considering that in all such places vibration, — 

wy to a mass of iyo mov ing, may occur, he believes that a ae. 


Paragraph 12.—This parag graph appears the speaker to be 


In the finished structure, a are the walls and par- 
_ titions to take any of the wind load, or is the steel frame to take it 
ls all? If the latter meaning is intended, the speaker does not agree 
with Mr. Schneider. The finished walls and partitions of buildings 7 
may certainly be very efficient in withstanding wind pressure. 


ae : _ Paragraph 18, Foundation Loads.—The permissible pressure on 
foundations i is, of course, a matter which requires careful considera- 
tion of the case in hand, and trained judgment. 
In poor soil, a test should always be made. In some cases, 
where certain kinds of soft clay or fine wet sand are met, the } press- 5 
- might have to be reduced to 4 ton per sq. i ae 
“a Parag aph 14.— —The speaker believes that the use of lime mortar 
a should be prohibited in engineering work, as ‘lime mortar is very 
uncertain in hardening, and hydraulic cement is so cheap that it ’ 
hardly pays to use lime. In fact, Portland cement is almost en- 
_tirely specified by the wr ‘iter, _to the exclusion of even natural 
a= cement, as being much more reliable and as costing very little more 
_ for the same strength of mortar. 
Paragraph 16. —Regarding the carrying capacity, of piles, the 
a rere believes that the surest and easiest way to determine what a _ 
-_ pile will carry is to make an actual test on the ground, by driving 7 
test piles and loading | ‘them. _ There will then be no uncertainty. ‘ae 
Paragraph 48. —As regards tie- rods, the speaker believes that they 
not be omitted, even if the concrete slab system of is 


a 


tre: 


beams. 
If tie-rods 
: rete systems suggest, hat is always the likelihood of an accident 


Ris occurring during erection, before the floor system is put in. The 
sae writer knows of two cases where beams, not being stayed with tie- 


4 


rods, sprung sideways under a load, and caused serious accidents. a 
ag r Paragraph 54. —Column splices should be designed to resist , not 
ies mily bending strains, but tw isting strains, in any direction, a as this | 


idered. In viev » & 
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e designers to cut the Mr. 


two faces of the column, the angle being he speaker 


fT says: nothing regarding erection. The speaker 


is one of the iraportant of the Engineer’ s duties, 
. thinks that the author might | find a place for it in his specifications, _ 


‘tomake them complete, 
_ Many bad accidents have happened | because proper supervision 
of the erection has not been ¢ given to work which has been proper]; 7 
_ ‘The Engineer should have absolute control and supervision over 
: the work which he has designed, and should | have, besides, the power 
to pass on some things which | are really « outside bes his own work, but 
_ which may affect its safety. 


The erection of the ‘steel, as a rule, is with carrying 

' up the walls and putting in the floors. _ Other trades will be at work 
on the building, and great care and vigilance must be exercised to 

overloading the floors and straining the structure. 

The spea aker | has seen a pile be cement, to be used later i in | floor 


signed to carry a gross load of 125 lb. per sq. ft. Also, on the same — 


= weighing - 400 Ib. ] per ‘sq. ft., piled on a section of floor de- —_ 


floor, a pile of steel bars, to be used “inforing the = 
floor, we nigh 4 500 Ib. per sq. ft. 


‘columns “a a building to hoist stone 
engines : are often placed on the first floor, and cause a great deal of 


vibration. They should either be placed in based cellar or shored up 
that they clear the ironwork -entirel 
derricks, for erecting the will probably require 
- temporary vertical bracing between the columns in those 


panels immediately adjoining the derrick. which these 


than than that due to wind pressure. 
G. Am. Soc. ©. E. (by letter). Mr. Mr. 


Schneider had presented his paper eighteen or twenty years ago 
much error would have been avoided, and money ‘and lives w vould 


rrach. 


have been saved. The paper is valuable in many ways ani calls a 


attention to the practice at the present time. 

obtain the best results, capitalists must be : 
that the structural a and d mechanical engineers, as well as as the archi- 
tects, are e absolutely necessary, and that it cannot be expected of the 

architect 1 that he be an encyclopedia 
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___There seems to be a tendency am Stern, 
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Darrach. architect. (generally), in order to obtain 
sometimes, even, make ends meet—depends for the most important 
Saas , which he could only get by association with engineers of 
_ knowledge and experience, either 1 upon competing contractors, or 
upon the immature efforts of some ambitious graduate of a so-called | 
‘The 1 paper is - admirable, yet it may be suggested that a any hard > 
: and fast rule for the safe load on piles should be | deprecated ; the — 
experience gained by 1 the failure of the ‘pile foundations under the | 
__western_ approaches of both the South Street and the Chestnut 
Street over the Schuylkill River, in ‘Philadelphia, Pan, are 
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Although the ‘to: a certain refrains from discussing 


tempted full “Imowledge obtained by ample and 


ashes are often substituted for cinders. 
a a Floors should be made either of hard-burned brick, laid in Port- 
: °4 land cement, or of good honest anata made of trap or some other 


7 ize well-designed office building, the eee structure should be so 
designed that partitions ¢ can be erected in any location— Saad changed 


at the pleasure of the e management. ‘condition places the par- 
-titions among the items making up the live load. 


Jouxson, Assoc. M, Ax. Soc. 0. (by letter) —As Asa supple- 


some upon the weight of a crowd 
the gist of which is to be seen in the three accompanying photo- 
graphs, Figs. 1, 2 and 3, Plate XV, the most important of which is 
_ Fig. me: These later results show that even the 160 Tb. per sq. ft. * 
previously, » may | be considerably exceeded. 


In all the writer’ the men took their 


box 6 6 ‘ft, inside ‘measurement) as in Plates LI 
was s used, : 
a whole tall and preferably slender men. A result of 176. 4 Ib. per ro 

. ft. followed the first trial: of this kind. Forty men, averaging © 


158, 8 Ib lb., entered the box, and the gate (in one of the ee was shut — : 
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PLATE XV. 
JOHNSON ON 


_ JANUARY 


EIGHT 163.2 LB 
7 
. PER Sq. Fr. 
EIGHT 154.6 Ls. 


EIGHT 167. 
LB 
Fie. 3.—11 Men. AVERAGE W 


Ww 
AVERAGE W 


30.4 


-—23 MEN. 
oR 1 
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onl barred. B pas of the resulting photograph showed that t the 


“more as the selection of the men. The result 
7 (Big. i, , Plate XV) 181.3 lb. per sq. ft. from forty men averaging 
7 163.2 Ib. each. The ‘men, all undergraduate s students of engineering, 
ranged in w eight from 119.6 to 203.1 Ib. » twelve of them “weighing 
less than 150, and ten more than 175 Ib. The stadia - rods in the — 
photograph furnish a means of verifying the size of the box, and the 
men may readily be. counted. The figure, 181.3 Ib. per sq. ft., m may 
be looked upon as very close to the upper limit of the weight of a 


‘resulting i in 176. lb. per sq. ft. that in his opinion the con- 
-- gestion did not differ much from that of the crowd on the draw- 


bridge : after foot-ball ga games, referred to previously, ¢ and this is borne 
_ ~ by the testimony of the men themselves. It will be freely ad- 


‘mitted that if forty men, averaging 163 Ib., can be made to stand in 
sq. ft., forty men of the average size, 150 Ib. could be placed 
a with comparative ease. =: et forty men of 150 Ib. each would © 
: wa to 166.7 lb. per sq. ft. Further, if the five men in the rear row 
were to leave the box, the ad would still be 166.0 lb. per sq. ft. Ros 


this experiment, the writer was inclined to be 

content with thirty- -nine of these specially large men in the box, 

but those inside vociferously declared there was room for another, — 

ale It seemed worth while to procure for record a view of a crowd at 


Stout (125 Ib. per sq. and, a (Fig. 2, Plate 


of the remaining twenty-eight rose eto 167 weight w 


wes Mr. Cooper’s reference, earlier in this discussion, to 45 - per 
sq. ft. as the weight of the most densely packed crowds on the New 
York Elevated trains adds special interest to that figure. _ Accord- 
ingly, Fig. 3, Plate XV, was added, showing 47.2 lb. per sq. ft. ¥ It 
As due to eleven en men, averaging 154.6 |b, standing i in the same 36 


sq. ft. as in the | previous | views. It does not accord at all with the 


writer’ "8 recollection of New ‘York Elevated trains during rush hours. 


Ps a may be interesting to add that what may be called the asymp 
totic value of the weight of a crowd of men must be about 218 Ib. 
ft. (possibly more than rather than less, with men 
varying height). This reached upon examination of 


data k of the Harvard 
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“a ft. 3 i ‘in. a er foot- captain, maximum 
tal cross- “section as obtained by a planimeter.— _ This maximum sec- 
tion, of course, was through the chest, including the arms. |The 
weight of this man was 177 |b. , and cross-section was 


sq. in., » both quantities being exclusive 
_ the « conviction that pate of 167 Ib. wee sq. ft. (forty av erage 
‘men in 36 sq. ft.) are entirely likely, and that from 130 to 140 Ib. | 
must be commonly reached in all places where crowds of people con- 
gregate standing. The careful designer, moreover, will remember 
that 180 Ib. per sq. ft. is within the range of probabilities. 
The margin of safety in many existing s structures designed for 
rom 80 to 100 Ib. ‘per sq. . tt. (to say nothing of 40 to 45) must be 
much less than has been supposed. _ Probably the correct inference | 
is that the experience » of many years in many lands has demon- 
strated that the margin has been sufficient, nevertheless. _ Even if 
that be true, it is no reason why engineers should remain in the 
dark about how much a crowd of people actually weighs. 
Perhaps the logical ‘course to pursue “now would be to increase 
the allowable working stresses so as to « ‘compensate to some extent 
for the increased loads actually assumed. Perhaps, on the other: 
present. ‘unit stresses may “properly be retained and more 
care be devoted to deciding for what portion of the possible maxi- 
mum load special structures or r parts of structures may properly be 
designed. This course seems the more scientific to the writer, 


Ww riter does not care to proceed farther at present. He ‘begs | to: say, 
however, that he deplores the tendency, apparent in some quarters, 
to overlook the fact that a crowd ¢ of people i is the very last load to be 
by too low a margin of even “once in a great 


on Mr.shankiand, C CO. SHANKLAND, M. Am. ‘Soc. E. (by letter) —Mr. Schneider 
a to be complimented for presenting a paper so valuable, so ex- 
haustive and i so carefully worked out. He will have the thanks of | 
all the members of the Society w ho have to do with structural work. 
this paper, it is difficult to find anything to criticise, or in 
W hich one differs from the ideas set forth and the conclusions drawn. — 
regards live load, the amount provided for in the specifica- 
tion is ample. In 1891 the well-known contractor, the late George 
: ao Fuller, weighed all the furniture in the main room of his offices. 
in the ‘Rookery, and also o took t the weights of a number of people 
whom he invited in, more than for whom he could provide seats, 
more had ever before been i in the o office at one 


vie 
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foundations rock, if live load is considered in 
In the wr opinion, the for, 30 hon’ 
the steel frame, is too high. The greatest velocity observed, at the 27 
office of the United States Weather Bureau in Chicago, since its 

establishment, was on February 12th, 1904, when a velocity of 115 iy op 
niles was recorded, but th the velocity for a 5- min. period was only 


Some years ago the U. S$. Weather Bureau re-rated their ane- 


-mometers, and, disregarding the old Smeaton rule 
the pressures, worked out a new formula, which they : now use. . Ae 
cording to this, the true velocity for an indicated velocity of 80 
miles is 62.2 miles, and the corresponding g pressure is 15.5 lb. per 


sq. ft. Other velocities and pressures are in the same 


Fe 

_ Certainly, if the steel frame i is designed to resist the ordinary = 

_ pressure, . the masonry walls, floors and partitions may be relied upon : 

to enable the structure to v withstand any greater wind which | — s 


7 should weight p per square foot of s 
lights. _ In the roofs * f courts there ere is generally nothing but ¢ glass 

_-- The working pressures on masonry are too low. Hard- burned — 

7 brick in Portland cement mortar will stand 20 tons safely ; and Port- — ; 

‘land cement concrete properly mixed is good for 30 tons per sq. ft. i 
an properly g per sq. ft. 

_ The author rules cast iron out of the specification | on account of is 

Fe its very poor resistance to bending and tension. “sh Cast-iron column 
bases are used quite generally, and are | of much greater diameter — 

than the columns they support, but the author must have had in 
only columns. Cast-iron columns should never be used. where 
they have to resist either. bending or there are. many 
stories high, where the columns have to carry only. a compression _ a 

load, ‘and in such’ cases. the use of. east iron seems to be perfectly 
_ permissible. In many cases east: -iron columns can be had in very 
much less time than steel columns, and this’ renders their se -de- 
sirable, even if difference in price is not considered. — eae 

It is not always possible to keep the depth of within one-_ 
twentioth the span. Paragraph 45, limiting the deflection of 

raph 33 unnecessary. 
_ For reasons before stated, i 
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Fuller was very much opposed to the live load, as ordinarily Mr. Shankland. 

vored a concentrated load on jojsta and 

considered. He favored a concentrated load on joists and girders, 

_but did not favor carrving this load into the ions. 
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the specification of the American Bridge Company for 1901, Para- 
— Paragraph 40 the writer thinks adjustable members for wind 
4 bracing a and counters are re preferable i in building work; ; although they 

should be avoided in bridge work, 
a Ina bridge, when the false w sie 3 is taken’ out, the bridge settles 


down and takes up the play in the members, but i in the case of a 


The same reasoning, if correct, to Paragraph 83, 
rowel. Foster CROWELL, M. Am. Soc. C. (by letter).—The ‘introdue- 


seca tion by the author of the feature of concentrated live loads on floors 
barony eens th the way, as has been shown, for a logical and important re-— 
duction of assumed column loads, in the ease of office buildings and 
, ‘apartment houses, the rational extent of which should be deter- 
mined within consistent limits. The rule adopted for the reduction, 
in the "proposed. “specifications, Paragraph 10, is the current and 
efficial interpretation of the New ‘York Building Code, Sec. 130, as” 


‘therein : stated. comparative a analysis of its application w ith that 


not on the the rts loads would diminish Foon 
to floor, as of the would imply, but in con- 


= 


basin 


simultaneouely on every. grow and less" as the “number of 

floors increases; for pr present purposes, howeve ever, the arbitrary limita- 
of reduction to 50%; | as in the rule, i is retained. 

By reference to Table 19 it will be at once noted that while a 

greater reduction results from the second interpreta- 

a tion of the rule, the extreme effect is still well above (on the safe — 

side of) the limit accepted by the author, on | page 684,* and its” 

= “average total” agrees still more closely» than the other wi with the in- 2 
vestigations of Blackhall and Everett, to which he refers. 


little simple figuring from Table 19 shows that the resulting 


stories, 20% in twenty stories and 21% in thirty stories. 


inquiry into the inherent practicability of imposing even 
such reduced loads throughout a modern office building is of in- 


due safes, ete., and the remainder, c or 10 lb. . per sq. 


_ of floor, to people, we can compute t the number of persons of given 
average weight: whom it would be necessary to introduce into and 


distribute through the building to make up the assumed total load 
all the floors. ‘The writer has made some observations of what 
be termed the some office build-_ 


saving of column section would amount 14% in the case ten 


terest. Tf, for example, half the average live load i is assumed to be 


— 
— 
— 
— 
Le 
— 
— 
cl a somewhat daitferent interpretation 1S made 1n able » which 
tt 
— 
— 
— 
— 
— & 


Papers. 


ings. is a prominent exceedingly populous building on Mr.Crowell. 
lower Broadway i in New v York City, 16 stories in height above ‘the 7 
street and oc occupying about 200 by 150 ft. of ground area. 

ing that 80% of the area is available floor space, the aggregate | 

the 15 floors dependent on elevator service is 360000 sq. 

this , multiplied by 10 and divided by 150, representing the average 
Weight per person, gives 24 000 as the number r of persons » who would. 

~ have to be crowded into this particular building at one and the same _ 

time in order to subject it to the e assumed loading. There are eight — 
elevators, each with a crowded capacity of 12 besides the 

operator, of agen 25 round trips each, 0 or r 200 i in 


assumption absurd o on the of it, but i is s essential to com- 
the loading. Case IT (hypothetical) is a 10-story office 
building 100 by 100 ft. ow 72000 ft. of. available a on and 


would due to pion ‘number persons 


would be 5760, and the time required to distribute them through 

_ the building would be 4 hours, with no persons descending. el 
While this comes nearer to being a ‘supposable ease than the 
other, ‘it is evidently so improbable as to be ‘practically impossible, 

the conclusion “seems” to be warranted not only that the first 

_ interpretation of the rule is too conservative, but ‘that for off es 
buildings more than ten stories in height the limit of the scond 
interpretation might consistently be lowered materially. ja 


The columns: which support stairways, main corridors, elevator _ 


landings and other parts of the building which are widen to heavy, Be sh: 
concentrations of people in case of the oc occurrence of a panic, 
| 


fire | or otherwise, should not -have any reduction, | but, the con- 
‘should be to ‘meet properly the maximum 


Nor should there be any relists in the case of warehou 
ment stores or assembly halls. : 
_ The author is clearly correct in the reason given for the failure. 
of some foundations proportioned for theoretical live loads which 


never occurred, ‘and his proportion for Toads 


tically but whew are e abrupt in the 


_ ing power of the soil underlying adjacent parts of the s 


oan direction and to distribute 94000 eanle would require 10 

— 
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| advance. There is another category of unequal settlements to be 
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Mr. ing. Such differences frequently manifest themselves, 

ae progress of the work or previously, and can be readily compensated, 
- but, in soils requiring pile foundations, especially, suitable adjust- 


‘ment of the foundation must be provided : for in advance, based upon 


* careful determination 1 of the variations by means of test- -piles or. 


~ 


the p pile- adopted the author, 16, 
_ be modified to meet the conditions, or unequal settlement, in greater > 


4 
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“SuccEssIVE LIVE Loaps Repucep, BE- Successive LivE CoLuMN _ Loaps RE 

ad DUCED, BELOW THE COLUMNS SUPPORT-| 

_ LOW THE Top Ftioor, 5% Eacu, UNTIL THE ING THE Top FLooR, 5% FROM THE 
Factor Is 50 PER Cenr. Nominat Torat Live Loaps, 


OR Loans, IN POUNDS PE PER SQuARE Foor. | Nore. —The Roof Load 
not taker into 

account in com- 
puting theaver- 
loads in this 
_ table, but is in- 
cluded in the 


oe 


ae 


Successive 

Percentage. 
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| = y 
1 (top floor). 
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The effect of ‘the of the constant in- 
erement in denominator is: inevitably to disproportion the rate 
ad loading, ‘causing it to be relatively less i in the firmer soil and 
relatively greater in the ‘more yielding, whereas the reverse should 


offered it wo uld to 16 to take in 

steam-hammer formula, and also to cover concrete piles, now coming 

into extensive use, and to which the limitations of wooden piles do an ; 

“mete apply. ‘Usually, the concrete piles are not “driven” the 

sense that wooden piles are, and it would seem important, taking 

- this fact and others which suggest themsel into consideration, _ : 


the opinion of the writer, Paragraph 54 should be extended; he 
fully 7 agrees that in n dry the protectio given to steel by 
= concrete is sufficient, and that, in such cases, the ra mee. not — 
should 1 not, where -subje ected. to 


active measures should be token than omit the pai ting. 
In his own practice, the writer has ‘specified as 


4 Such ; (steel) plates, and ion steel members which are to be 
entirely imbedded in the concrete, must be carefully washed with 
-acidulated water of sufficient strength to remove all grease and rust, — 


= be well scrubbed; they shall then be washed with a hose jet of Ye ay 3 


clean water ‘neutralized with lime~ -water, and painted with a thin a 


coat of neat cement just before the final cov ering with the concrete, St 
which must be mixed and disposed so as to insure complete contact 
throughout with the steel. Steel members only partly imbedded in 

. concrete, or in situations exposed to moisture acting through the 


concrete, —_ be treated, before leaving the shop, with two coats of | 


Cc 
Engineering,” an engineer “Mr. 
_ Schneider’s attainments and prominence should present a paper on ; 
this subject | so elaborately and carefully prepared. . This one thing 
will do as much to elevate and dignify this branch of work as ‘the 
-Subject- matter the paper itself. Unfortunately, 
left largely to the “building trade,” and has been neglected 
by the ee engineering gaia th disadvantage alike of © 


Burnes. 10100 — 

y the writer, mr. crowal. 
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Mr. the author's with the New York Build- 


columns about greater in sizes 

and connections. A concentrated load of 5 000 Ib. seems to be s some- 
i = excessive. A safe weighing 5000 lb. will rest on four points — 
of support, anc ‘cannot be considered as a -concentr ated load on 
point. ith floor beams 20 ft. long, and s spaced : at 5-ft. ‘centers, 
concentrated load of 4 000 lb. is equivalent 80 Ib. per sq. 
which, it would seem, ample allowance. The New York law 


emits 7 per ft. for live load, , and this given very good 


the commonly assumed uniform Toad per square 


limited to one- of ‘thei not seem 
: ‘better ‘than the old rule that the deflection shall be limited to dy 
4 in. for each foot of span. It is often impracticable to use beams or. 
girders of only one-twentieth of their span, 
‘The use of cast iron should certainly be discouraged ; | but, v with 
discretion, it may be used for lintels, column bases, , and even for 

columns some instances. . Cast iron, receive 
‘The design of 


In the matter of wind pressure the author is not quite clear. — 
‘The writer interprets the specification | as meaning that the steel 


ie - frame i is to be considered as an independent structure, subject to a 
--wind pressure of 30 Ib. _ per sq. ft. on ‘its: own area, and that the 
=a building, as a whole, is to be considered as subject to the | e same wind 
pressure, with walls partitions: and floors contributing resistance. 
a aa This i is q very broad requirement, and it would be hard to find two 
men to agree its application to any one building. The con- 

ditions are peculiar to each case, requiring the exercise of care 

ad rive _ judgment. _ The writer has frequently used 20 lb. per sq. ft. on the 
eS... exposed sur face of E the bu building, considering the steel frame to sup- 
all resistance, and increasing the permissible unit stresses 50% 
for the combined strains s due to wind and other loading. This was 


mre 


ne = in deference to the 3 requirements of law or precedent. In his 


‘te “were true, many which are at 1 present 

would have fallen some time ago. 

The use of the straight- -line formula is to be commended for 

Why should it not be used for wooden columns, also? 
ee is wit In Paragraphs 41 and 56, referring to | symmetrical sections, at 


tention should ‘be called to the importance of balancing properly 
the connecting ri about: the center line or axis. 
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+a The rules for spacing tie-rods and cients: are rather sic Mr. 
The allowable values for concrete seem to be en- 
“tindy too conservative. These values are an inheritance from . the: 
time when ¢ cement | was Be as - good or as uniform as it is at present. 
From recent tests, it would seem that Portland cement concrete — 
-could be ss safely loaded to 35 tons per sq. sq. ft. It may r be objected that te 
‘atin of first- class quality cannot be depended upon. This ob > 
Bg is well taken, if the work is not done under proper super- ‘a 
vision, but the use of these Specifications would seem to require the a an 
Services of | an engineer, and expert supervision ‘should be 
W Crenore, M. Am. Soo. E. (by letter). — —The Mr. Crehore. 
author has” the ‘engineering profession service by 
laying before it in a clear and « concise manner a subject upon which ee 2 
_ there are wide differences of opinion, and | by suggesting a specifica- ae : 
- tion which is more uniform and i is better adapted sannay to build- : 
| than any other heretofore proposed, subject is a 
important one, and it is to be hoped that engineers will become suf- BPs. 
ficiently interested to work for the adoption of a uniform specifica- 
tion, which, if not indeed | above criticism, will at least be entirely 
Pr obably there is a greater divergence of opinion among aa 
ties on the subject of assumed live loading for floors than upon a 
0 ‘ther As rain descendeth alike upon the just and the 


ss of a a higher order than thet of the authors of the law. These ; 


course, is “kely to occur not only school 
= and such buildings, but also in office buildings and 
«nd even in dwelling- houses. 7h. hat is, whether a building is for 
public assemblages « or not, it is likely to be loaded on rare occasions © 
with throngs of people over small portions of its floor area; but, 
simply to provide for the dead weight of the live load (if the ex- , 
x pression may be allowed) is admittedly not enough. | 7 live load 
oe ing to movement of of some | kind, and should be provided 4 for accord- iat 
to its kind. author covers point by recommending that 


ing the span of the beams and to fifteen. 
‘The writer would make | some increase in all classes of on 


| 
| 
| 
| 
4 
writer’s observation confirms that of the author and the 
quoted, that the weight of an ordinarily crowded assemblage of 
— 
| 
i a 
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Ort the ground that _dwelling- and -house floors, and the 


care of this point for all the shorter spans. 


i Bs It is very easy to be deceived by one’s observation in estimating | 
the density of a crowd of people, because of the fact that their dis- ~ 
tributed weight per square foot varies inversely as the square of 
BE their distance apart. Assuming the average person to weigh 150 lb., 
a crowd of people stood so close that each one occupied just 1 
q. ft. of floor space, the live load would then be 150 Ib. per sq sq. ft. a 
7 is possible to squeeze people as close or even closer together pao 
that, and there are congested localities in New York where this 
-joad frequently Now, assuming this assemblage to be spread 
~ out so as to bec become a B0-Ib. live load, then the little square occupied — 
a person will contain 3 ‘sq. ; ft. instead of 4, and will measure 
1 732 ft. or 1 ft. 9 in. ona side. In. other words, each person is now — 
7 only 9 in. further from each of his neighbors i in every - direction, and 
yet the distributed load is reduced to one-third of its former amount. 


ives the weights per square foot ; tor different densities of 


* ‘The author’s treatment of this whole subject leaves little to be = 
pais desired. There is this about it, however. The very fact that it 
tnakes the computations for a building a little more complicated 
if -than the method at present i in vogue, so that « every architect’s office 
r _ boy will not be able to select the floor beams from » the mill hand- | 
books with reasonable exactness, will be likely to mitigate 
its adoption by most municipal authorities; The tendency 
municipal governments in this, direction is to simplify and tabulate 
_. yequirements for the use of the general public, and, where complica- — 


tions and ambiguity are to. creep in, select the alternative 


_ time, therefore, as all work i is ‘required . be executed ‘under the <i 


Fe oe 4 sign and supervision of a licensed engineer or r architect whose license 
ee depends upon his competency, the public welfare requires the exist- 
ence of rigid, | non-els legal which can be ap- 


P 
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“vent the y engineers a of rational 
imed to secure a thoroughly uniform practice. substantial agree- 


"any uniformity be expected | the different municipal la law 


In regard to the e effect of — loads on the structural frame rome 
a building, | something should be said about the very important: 
part played by the floor | construction itself. _ The writer agrees with vi 
the author that the steel frame of a building ‘should be self- “con- “7 
ie tained, - that is, not dependent 1 upon the other parts Sof the construc- 
tion for rigidity or assistance of any kind. Nevertheless, great 
deal of aid is given n to the steel structure in the performance of its 
7 a work by the walls and the fire- proof floor construction; and, in con- - : 
sidering 1 the subject of live loads, the ratio of the live to the dead 
load plays an important part. A vibratory load will impart motion ets 
to the supporting floor only after the inertia of the floor’ s dead 7 
weight has been overcome. In other words, only portion of 
n the impact which is not absorbed by the dead weight of the floor ae 
et construction is left to impart. ‘motion to the ‘structure. Thus, it will 
- be seen, that a 40- Ib. live load vibrating on a 35-lb. floor - will affect 
the floor system, and consequently the beams and girders, far more 
than the same load would affect a 70-lb. floor. Yet even the 35- bh. 5 ik 


z= floor ) will absorb some of the vibration, and it does not t seem rational — 
® compute the floor beams for the full effect of the vibration re- 


_ As long as the load of a throng of people is mvunied at 70 or 80 
te sq. ft. such refinement as the above is of no consequence at 
ell; but, when it is ; proposed to assume the live load | very close to ea 
it actually is, it then becomes exceedingly important to take ii 


account of the effect of impact. Moreover, the ‘effect. of impact 
very largely controlled by the dead weight of the floor construction = 
itself. 4 That these facts have been known all along, but perhaps not’ 
thoroughly realized, probably accounts for the wide divergence of 
opinion among municipal authorities on the subject of live loads; % 
this being primarily due to the different methods used to 
provide for this phase of the subject. | The author’s method of pro- 
viding for it is eminently safe, and at the same time economical, 
but, in the writer’ S opinion, it is not fair to the fire-proofing com- 
panies, whose 1 material forms the 2 bulk of a floor’s s dead weight, to 2 


- discriminate in favor of a light- weight floor construction; ; whi ch is = 


sapprehension of Mr. Crehore. 
— 
| 
— 
— 
— 
: gates i= 
adding to the live load a percentage for i 
ntage for impact 
— 
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USSION ON STRUCTURAL DESIGN oF BUILDINGS. (Papers. 
’s specification propose to 
only the weight t of the a construction, but also the 
ner of laying it and the degree o of completeness with which it is 
"bonded with the beams and girders to form a homogeneous whale, 
are of great importance—in buildings as in bridges—in considering» 
the effect a vibrating load has on the beams and girders; and a floor 
system which possesses these helpful qualities should not be diss 
eriminated against on ‘account of its weight only, as is now done. 
By this the writer does not intend to convey the idea that there are 
no other considerations which should prevail i in the choice of a floor 
_ construction, but merely to direct attention to the fact that the 
; heavier floor is usually of more service than the lighter one in taking 
eare of a vibrating load. The heavier floor, therefore, should be — 


with a greater ability to absorb impact than the lighter 


| 


re 
‘Actual, dead | weight of per square foot. 10 Ib. 35 
Assumed live load per square foot. . 40“ 


‘This illustration is not given with any that the allow- 


one 


made for impact is proportionally correct, but merely to. show 


aoe ed that the net result. affecting the floor beams might be identical in 
i. Seay two cases where the dead loads were very far apart. Under this 
rational treatment of of the calculations, therefore, of the ad- 


vantage apparently | ‘possessed. by a comparatively light floor ‘system 
‘must be surrendered. _ The same floor beams would be used in one 


Tf, then, a tall baildine is properly constructed, a ating load 

should affect the beams very little, the girders even less, and the 

ena columns not at all. The excess added for impact (by whatsoever 

Ein method), therefore, may be | entirely « disregarded for the columns a and 
beyond. addition to this, the author makes the very reasonable 
F _ reduction of live load on columns amounting to 5% for each story 7 


until: a reduction of seg is reached. , The writer agrees with this, 


original allowance vibration or | before e beginning to 
ae Coming now to the foundations, it a evident that they — 
i ill be affected by: the live load least of all. The live load being a + ¥ 


quantity, constantly being transferred, and the total present 
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_ DISCUSSION ON ST 


int 
author’s method of proportioning the foundation a areas for 
= only, therefore, i is about the only logically correct way to do Ei 
under a legal requirement which includes the live load in the 
unit. The ‘writer has practiced this ten years 
or more, a 
Sw ould be well to limit the use of cast- “iron columns _— ‘it 
4 bracket connections to the minimum size of an 8-in. column by 1-in. 
metal, permitting no smaller column unless its whole load i is to be — 
placed squarely on top of the column. The maximum 
missible load on side-bracket connections should also be specified, 
depending: upon the thickness « of the column, since most failures — 
east ‘brackets: show the brackets to have pulled metal out of — 
main shaft, rather than to have broken off. he chief objection 
- cast iron is the difficulty in connecting to it in a way that will in- t 
sure rigidity and stiffness. — To connect an adequate system of wind 
bracing to cast- -iron columns properly y is an impossibility; and, be- 
cause of the lack of rigid connections, the cast-iron-column building 
in need of wind than the steel- build- 


"contained, yet it may not be bases economical way, for there i is 


great and, they are to ‘be in anyway, they 
q might as well be made of some use. The writer has sometimes been 
_ obliged to compromise in this matter, and has built several a 
ory warehouse buildings of cast columns matt way up and steel in a, 
upper four stories, with excellent results. ‘This permits putting 
in the stiffening where stiffening is most needed; and the heavier tz 
ow alls and columns of the lower part of the building lower its center = 
of gravity, the walls providing ample filling to prevent vibration in 
the | lower columns. This s¢ scheme also use the smaller 


a sizes of cast- -iron columns. 


-eight to thirty stories. Piles cannot be properly driven 
a off if spaced much closer than 30 in. from. center to center. - ae 
> spaced 27 in. apart they will sustain the same load per square foot ay 
ground area, , allowing 20 tons per pile, as is permitted by the 
oN ew - York law for the unit bearing on good earth, ‘namely, 4 tons. 
For their respective kinds» of foundations,, the Park Row Building 
and the St. Paul Building stand at about the limiting height pos- = a 
- gible under the present New York Code. To specify the maximum ~ 
Toad at 20 tons for any kind or size of vile, seems to the writer to be © 


contributed to Professor Du Bois’ book, in 


¥ 
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it! Crehore, rather unsatisfactory. puts” a premium on small piles. To be 
| ss Bes sure, the formula takes cognizance of the size of a pile, in a way, 
iz o o because, under th the same blow, the larger pile y will take less set ¢ than : 
a= the smaller one. But the formula is based on the friction bearing 
_ of the pile, and, in the many cases where piles penetrate to hardpan 


or r rock, formula i is inapplicable. There, the 20- ton limit applies. 


nor is it a sufficient provision to limit the pile’ 


bearing power by its average cross- ‘section, regardless of its length ~ 


or the | kind of timber of which it is composed. — y ih the writer’s ex- a 
_ perience, he has had to deal with 1 more cases where the formula was 
not applicable than where it was. Tt seems, therefore, that, in driving 
- piles, a large amount « of both common sense and good judgment a are be 


= and any rules or formulas are of very little sep veins, 


except under certain conditions. are Cane 
 MrTumer. ©. A. P. Turner, M. Am. Soc. C. E. (by, 
has read Mr. Schneider’s paper with ‘much interest, and only 
aa that the author did not offer a specification for the truly modern ie 


wood mill ‘construction; a comparison of the 
es actual test loads which he guarantees to place on the finished floors. 
for the various types of buildings, without | to. the 


style tile, with the frame left out, 600 
for which, in the the owner 
_ would be satisfied with a figured safe load of 500 Ib. per Sq. a : 
= writer agrees to place a test load of 2.000 Ib. per sq. ft., 
_ without damage to the construction, or evidence of weakness; 
and, in the last building on which he bid the ‘figure was the 
ee same as for wood construction calculated | for 500 Ib. per sq. a 
hah An ee ft., , and a factor of safety of 4. The floor area of this build- 
ing was 9 acres. in nine floors, or 1 acre per 
a _ Naturally, in dealing with at type of construction in which the 
: strength ¢: can’ be doubled with an increase in cost of 10%, or less, 
| aaainn: of the nature of a light or skinny specification for floor 
~ Joads seems to be « out of place, and it is natural to inquire whether 


- the owner will continue long to prefer to pay ne more for a type 


Pay. 
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Norg. will uced in the Volumes of Transactions. Any inform 
_ tion which will amplify the records as here printed. or correct any errors, should be 
forwarded | to bane he Secretary prior to the final publicatio p : 


8TH, 


He was | a in the of 1888 of Poly- 

z technic Institute, and left after completing a special course in 1887. eo 
‘He worked himself upward from the position of draftsman in several aoe 
gaining a wide experience, until, as Mal the 

“Missouri Valley Bridge Company ‘and the Toledo Bridge | Compar 

= entered the field of contracting, in Spokane, W ashington, where 

she built the City Hall and numerous other structures in 1892. ra 

Before the breaking out of the Spanish-American War, he 7 
een engaged i in New Orleans upon various constructions for several - 


prior to his enlistment. enlisted in ‘May, 1 in n Com-— 


‘Lieutenant. While tations’ at | 
& gunboat: Barnacoa. — _ After he was mustered out he returned to - 


Asa an he v was yet careful. “His and 
courage constituted him a conservative yet untiring worker. 


fig 
= He was ‘married on June 92d, 1888, to Miss Josephine C. Geis, 
of Erie, Pennsylvania, who survives him. 


OW hile engaged i in his 3 profession, ¢ and ‘while cro crossing the Mahon- 
ing River i in the vicinity of his last field of action, the vehicle was ' 


suddenly « overturned, and an active life full of promise passed away. 
His sudden demise ‘was a shock to his friends and a loss to the pro 


was elected an Member of the Ameri- 
can Society of Civil Engineers on October 7th, 1903, and aa. 


* Memoir prepared by A. hultz, M. Am. Soe. Cc. E. 


JOHN MILLER CUNNINGHAM, Assoe. 
— 
4 — 
— 
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a Member of the Western Society of Engineers of of 


He was also. a a Member of the Monongahela Club, and of the Ameri- 


Diep 98TH, 1904. 
an. ‘Norman was: at Bloomington, ‘Indiana, | on Oc- 


He “entered the University of an | engineering 


= ekeeper in n the office of 


- intendent, rodman, draftsman and instrumentman in the Division 


Engineers’ Corps of the Pennsylvania L Lines Ww est of Pittsburg. 
September, 1893, he entered the Leland Stanford, a Uni- 


i n ai versity, | for a year’s work, devoting most of his time to the theory of of 


position as Assistant Engineer of the Indianapolis Union Railway 
Company, which position he held until March, 1895. . During this 
period he was engaged upon special track work. He left the In- 
-dianapolis Union Railway Company to accept position with | the 


= Pennsylvania Railroad, being in the office of the Chief Engineer of 


eo the Vandalia Line, at | Terre Taute, Indiana. During his stay there — 
he was engaged as draftsman, ‘mostly upon bridge work, which Ww as” 


In July, 1896, he went to Chihuahua, Mexico, as instrumentman ~ 


= location work. — Leaving this work, he again entered the Leland 
Stanford, a2, University, and was graduated from there with high 


ho onors in 1898. ‘He then entered the service of the Southern Pacific Z 
Ss ompany as Assistant Engineer on the Sacramento Division, which 


left the Southern Pacific to accept the 


was so upset that he never assumed the Professorship in the Tien 


~Tsin University, but took a similar chair in the Imperial Nan Yang 


‘This work he was upon until September, 19 1902, when, o on 
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Upon his : arrival in the United States, he accepted a position 4 
the New York Central Railroad , working upon the e elimination 
of grade crossings. His health compelled him to leave, and he next 
went to Chico, California, where he did the | designing of structures 
for the Butte County Railway. His health becoming worse, he ws 


‘compelled to go to Arizona. ~ While there he did some locating for , 
the Clark railway > interests. His health became so bad that 7 


February, 1904, he went to ‘Denver, Colorado, the home of his 


parents. ie During this month he was « compelled to undergo 2 an opera- 
As soon as possible after this operation he was removed 
McGee’s life study was railroad engineering, his favorite 
br being” design. hile in. China he collected many 
:. valuable data relative to railroads i in Japan, but his health never 
‘permitted him to bring out a a paper on this subject. iz He was never yy 
married. Mr. McGee was a true man and is greatly ‘mourned by 
all who could call him friend. 


Mr McGee was elected an Associate of ‘the: 


hie 


No Smith La Latham was born ai at Wind W indham County, 
Connecticut, ond une 5th, 1859. ‘He was | graduated as Civil En- 
gineer from Sheffield ‘Scientific School of ‘Yale University in the 
Class of 1882. Immediately o1 on his graduation he was. appointed 
on the South Pennsylvania Railroad, and ‘served on the 
surveys through Washington and Green Counties in 


in northern West Virginia. In the following spring he was 


made Assistant Engineer on preliminary surveys | and final locati 


7 the Somerset Division of the same road. He remained on this ae 
work until February, ' 1885, and | during this time was as employed on ae 
the curved double-track over the Baltimore. and 


Railroad and the arch over Coxe’s Creek. 


During 1885 and 1886 Mr. Latham was employed ly the late 


= ‘Shipman as Bridge Draftsman on the design of truss 
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Engineer with Messrs. Buck and McNulty. During this period he 


 leeation of the iron coal trestle and the construction of its pile tc ia 
_ masonry foundation, for the Delaware and Hudson Canal Company i 
at Weehawken, N. J.; the location and construction of column 
foundations for the Manhattan Elevated Railway Company for the 
connection of the Second and Third Avenue lines at the Harlem > 
River, in addition to drafting and estimating on plans for bridges. 
ae From the fall of 1888 until the summer of 1890 Mr. ‘Latham was : 
employed as Assistant Engineer on the Brooklyn (Union Elevated 
Railroad, first on es estimating and ‘drafting, and si ubsequently | 
_ecnstruction ; he had charge of the extension of the Fifth Avenue | 
line from Twenty-fifth to Thirty-sixth Streets, _ in Brook lyn, and 
laid the track on this line south of Ninth Street. 
ee From . Tuly, 189 1890, to May, 1 1894, he was - employed | on the hon r 
d way Cable road, . under Major G. W. MeN ulty, M. Am. Soe. C. E., 
ae and was Division Engineer in Charge of the work below Seventeenth a 
Street, including the building of the power-houses at Houston Street 
and Front Street. This ond most dificalt 


section of trolley wor ork for the Love Electric 
poe ae Company, building a double- track line from 186th to 194th Street, 
with the switches and terminal special work; he built the foundation 


=) 
ey . et for and set the boiler, engines and dynamos, and completed all the © 


ra work essential to the safe and successful operation of this road. a 7 


— the latter part of 1896 he served in the United States — 

_ Engineer Department, in the river and i harbor work about New York | 

City, particularly ¢ at Mt. Vernon, and at the Diamond Reef in the 
East River. From March, 1897, to 1899 he was Division Engineer 


for the Metropolitan Street Railway during: which 


In 1899 Mr. became General for 
“Naughton and Company, in building the Eighth Avenue railway 
a line south of Fiftieth Street to Canal Street and Broadway, and in > 
Ae changing | the motive power of the Third Avenue surface railway 
from cable to underground | electric service; and changed « the 
tracks of the Boulevard line on Broadway between 122d and 126th 


This work consisted in moving each track 9 ft. side-_ 


so that would be ft. instead of 33 ft. apart 


— 

| 

— 

| 

} 

— 

— ; 
— 
— Be 
— 
— 
— 
— ee | south of Forty-second Street, and the Second Avenue line south of a ,| 
—Thirtv-fourth Street. the switches and terminals in stor _ 
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MEMOIR OF NORMAN SMITH LATHAM, 

out accident, and the operation of the cars was ; maintained from po 
the | beginning to 10 the « end of the work without shutting off the he power, vs 
stopping the cars or injuring any of the men. 

Mr. Latham has thus been closely identified with steam railway 
and elevated and street railway construction ; he was: one of the 
builders of the first, most difficult and most successful of the cable _ 
railways: in New York City, and subsequently rebuilt this lir line for j 

7 ; use by the underground trolley : and extended this construction over a 


portion of New Yor ork City. 
was a skilful engineer, of excellent training, sound 


an 
most honorable man in all his dealings whether his em- 
_ ployees, his associates or his subordinates; he was supremely con- - 
 gcientious in every performance | of duty and in all the relations of oe 
_ life, methodical, painstaking ‘and indefatigable in the practice of “ 
profession. All who came to know him well learned to honor 
and respect him for his genuine worth. 
‘a On November ist, 1888, Mr. Latham married Linda Howell a 
‘Hackett, of Brooklyn, New York, who, with a daughter, Elizabeth &: 


Bell, survives 


a During 1903 he became identified with United States Govern- — 
ment work near Albany, New York, pending the development of a 
project in that district, in which he 1e was interested interested, and he 
died in Albany on November 10th of that year. 
ve: Mr. Latham was above all a manly man; ; he was modest and = 
large- hearted, a Christian gentleman, a loyal friend, a devoted hus- 
band and father. ‘His associates have lost a faithful and devoted 
: 5 friend, the profession n a loyal and promising member, and the world i 


-aperfectly honest man, 


aa Mr. I Latham became a Junior of the American Society o of Civil : 
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wn M.; President Charles Hermany in the chair; Charles ‘Warren iat 
Secretary; and present, also, about 300 members. 
the of the of J anuary was 
& w. HE. Coverdale, ‘White B. Wag agner were: 
tellers to canvass the Ballot for | Officers f for 


*A full report of the Fifty. ‘second Annual Meeting is on pages 59 to 85 
this number of Proceedings. 
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MINUTES OF MEETINGS. 


‘The Report of ‘the Board of Direction 1 and the Annual 
i of the eyed and of the ‘Treasurer* for the yea year — 


bite 
progress the Special Committee Uniform 
Tests of Cement was read by the Secretary. 


On motion, , duly - seconded, the re report was received, placed 


progress reportt from the Special Committee on Rail 


225 


tions was presented by Joseph T. Richards, Am. 


_ A progress , report$ from the Special Committee on Concrete and 


7 Steel- Concrete was read by the Secretary, 


_ The Chairman and Secretary of the Special Committee on -Con- 


‘erete and Steel-Concrete presented a request that the name of the 
Committee be changed to the Special Committee | on Concrete | an 


- On motion, duly seconde e request was granted. 
On motion, dul ded, th t ted. 
motion, duly seconded, the report of the Committee was 
ceived, placed on file and the Committee continued. 
a ee The following were appointed members of the Nominating Com-— 


‘JAMES Lroma..... 
Loweru.. 


may be 
commissions, or to render special services, be or. other, 
by the American Society of Civil Engineers, and 
- “(2) Whereas, No provision now exists in the Constitution or | 

re of the Society authorizing and governing the making « of such 

a Whereas, It is proper and desirable that the attitude of the — 
ile: in reference to making such nominations shall be deter- 
"mined and expressed ; therefore, 


_ *The Annual Reports of the Board of Direction, the Secretary and the Treasurer 
may be found on 10 22 of the for (Vol. XXXI). 


# See page 59. 


— 
— 
ltt 
— 
— * 

| 
— 
M. Am. Soc. C. E., and duly seconded: 
| 
— 


‘MINUTES OF MEETINGS. 
‘ Resolved, That the Board of Direction be ere to consider Ds 
‘propriety and advisability of the Society making such recom-— 
mendations or nominations from among its own members, or others, _ 
_ for special positions or services; to take measures, if they shall deem 
it advisable, to ascertain the views of the membership on the sub-_ 


ject; and to submit to the next Annual Convention its. conclusions 


The Secretary reported that & Board of Direction had awarded 
i prizes for the year ending with the month of July, 1904, in) 
accordance with the recommendations of the Committee ae 
for that purpose, as follows: Oe 
meek That the Norman Medal be awarded to Paper No. 971, “The 
Breakwater at ‘Buffalo, New York,” by Emile Low, M. Bon, 
__ ‘That the Thomas Fitch Rowland Prize be awarded to Paper No. 
“970, “Dock Improvements at Liverpool,’ by George Cecil Kenyon, 
‘That the Collingwood Prize be awarded to Paper No. 976, “The 
4 Substructure of Marsh River Bridge,” "by Herbert J. Wild, a un. 


a The Secretary announced the election, by the unanimous vote of © 


as Honorary Members of the Society: 


the Board of Direction and of all living Past- t-Presidents, of the a 


Gorsucu, of Mexico. 


‘Ware, of London, England. 


4 vention of ‘the Society would be held at Cleveland, on une 


Neson P. = = ILLIAM Jd. Witcus 
LOCAL COMMITTEE OF ARRANGEMENTS. 


AW. Jounsto “4 

Ww. Kmossy, 


| 
— 

iii 

— 

— 

appointed to take charge of the arrangements: 
‘ae 


+ 


Secretary read a a letter* from Chas. H. M. Am. Soe. 


inviting members of the: Society to attend lecture on the 


Goldschmidt Thermite p process, at 4.30 Pp. M. on Thursday, J 


The ‘Secretary the report? of the tellers” appointed 
canvass the Ballot for Officers for the ensuing a, Peaed 


unced the election of the following officers: 
to serve one year: 


New York City. = 


Presidents, to serve two years: 


New York ‘City. : 


zr 
No. 


District No. mee 


District No. B. 


Hague and Mr. C. S. Gowen sealant Mr. § aentlin, 


Mr. Schneider addressed the: meeting 


‘Schneider in the ales Chas. ‘Warren 


and present, also, 92 members and 10 guests. = 


The minutes of the meeting of January 4th, 1905, 


7 proved as printed in the Proceedings for January, eae 
A paper entitled “Maximum Rates of Rainfall at Boston,” by 
Charles W. ‘Sherman, M. Am. Soc. 0. was presented by the 
Secretary, who also ) presented a written on 
‘ject from Kenneth Allen, M. Am. Soe. | C. E. 


paper was discussed by Messrs. "Gregory, 


il a | a 
— 
me. 
| 
— 
— the 
— 
— 
Li 
ae 
— 
— 
— 


the 


Enno, Osaka, Ja apan. 

Luis Auausto HueErco, Buenos Aires Republic. 
_ CHARLES Humpnreys, , Wheeling, W. Va. 

Corts Epwin KNICKERBOCKER, Middletown, N.Y 

-Artuur Jones Rocxwoop, Rochester, N.Y. 

RapHaet Cuart Smeap, Washington, D. C. 
Frank Sytvester, Norfolk, Va. 


Everett WALL, St. Louis, Mo. 


a ay 4 
As Associate M 


‘nee WHEELWRIGHT BELKNAP, New York City. 
Ouase, North Fork, Cal. 


_ Lours Fenton, York City. 


| 


South Africa, 
Henry Greenwoop, Elizabeth, N. 


Josep Liautroor, ‘Montrose, Colo. 


Henry Bennett Macuen, New York City. 
Watter WESLEY McLavonun, ‘Logan, Utah. 


ee The transfer of the following candidates, by 
rection, on J. anuary 31st, 1905: See 
From AssocIaTE MEMBER TO 


Ballots for membership were canvassed, a 
ji 
ii 
a 
Board of Di- 


= 


MINUTES "MEETINGS. 


wire: 
Trust, New York City. 
From Associate ‘TO ASSOCIATE vis 


The election: of the following candidates by the Board of Di- 


ELMER Lynchburg, Va. 


Epwanp Barrett, Framingham, Mass. 
FREDERICK REIcHaspr, Little Rock, Ark. 


The Secretary announced the following 


Macy Stanton Pops, elected Associate Member May 2d, 1900; a 


Beswick Myers-Beswick, elected Member J anuary sd, 
1804; died December 27th, 190% 


Henry Bricuam Looxer, May 3d, 


1898; died January 5th, 1905. 


Grorce FRANK, clected | Member February Ist, 18995 


fi 


ed J anuary 24th, 1905. 


February 15th, | -—The meeting was called to o rder 8.45 
P.M. , Vice-President Kuichling in the chair; Chas. W arren Hunt 
Secretary; a and present, also, 108 members and 19 guests. 
paper, entitled “The Water- Works of Porterville, 
Philip E. Harroun, M. Am. Soc. C. was ‘presented | by the 
‘Secretary, who also read a communication on the | paper from D. 
subject was discussed orally by Messrs. H. _F. Dunham, 
Tillson, H. J. Howe, LL. Christian and W. M. Venable. 
The Secretary announced the death of ConsTaBLE, 


elected J une 17th, 1868; died February 6th, 


Ne 


— 
> 
™ 
tm 
— 
tm 
— 
— 
— 
— 
a 
— 
— 
— 
— 
| 


OF TH THE BOARD OF DIRECTION. 
ay 


January 18th, 1905 — The the Meet- 


ie as required by the Constitution, C. C. Schneider i in the chair; exe 
Chas. Warren Hunt, Secretary, and pr present, also, Messrs. ‘Bissell, 
u Bowman, Craven, Croes, Davison, Deyo, Ellis, Fisher, Gowen, Her- 
"many, Knap, Kuichling, Landreth, N. Lewis, Modjeski, ‘Noble, 

Osgood, Sherrerd, and Webster. _ 


following Standing Committees were appointed: 
Finance Committee: F. Deyo, Chas. Gowen, ML 


Holman, Emil Kuichling, George S. ‘Pierson. 


Publication Committee: J oseph Osgood, “Alfred Craven, 


M. R. Sherrerd, Geo. S. Davison, Hunter ‘McDonald. 
Library Committee: Nelson P. Lewis, E. ©. H. Bissell, 


— on Membership was also. appointed 


Mr. Hunt then 


Chas. ~ Warren Hunt was unanimously elected Secretary for the 


year. Mr. ‘Hunt, having been advised of election, 


a Joseph T. Richards, M. Am. Soe. C. was appointed Chairman 


January 31st, 1905.—8. 35 M— —President Schneider in 
chair, Chas. _ Warren H Tunt, ‘Secretary, and present, also, ‘Messrs. 


Bissell, Deyo, Gowen, Knap, Kuichling, N. P Lewis, 


committee was appointed to consider the resolution referred 
to the Board at the Annual Meeting. 
Messrs. Harry | Fuller and Ww. Searles v were added to the e 
we of Arrangements for the “Annual Convention. 
4 e followi ving resolutions: were unanimously adopted: 


“Resi ole ed, That the of the Society of 
Engineers be extended to the Pennsylvania Railroad Company for i 
sits great courtesy in furnishing, for the use of the Society at its _ : 
Annual Meeting, January 19th, 1905, facilities, including a special 
! ‘ain, for the inspection of the ‘work at the new freight terminal at re 
& Greenville, N. J., which enabled such a large party of its members 
to inspect this interesting development.” 
_ “Resolved, That the thanks of the American Society of Civil 
po Engineers | be extended to the Long Island Railroad Company for ee 
its great courtesy, in placing at the disposal of the Society the 
- steamer Sagamore on the occasion of its Annual Meeting, 4 


a 

4 

F 

— 

— 

— 

i 
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ris 
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OF MEETINGS. [Society 


19th, enabled large of the of the 
Society to spend a most enjoyable sail in a visit to the new freight — 
terminal of the Pennsylvania Railroad at Greenville, N. J., and the 


new drawbridge of the Central Railroad of New Jersey.” ponte a 


1 
“of Associate _and four candidates were elected Juniors. 


5 
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REPORT OF THE ANNUAL MEETING 


January “Meeting Called 
at 10 a. M.; President Chesles Hermany in the chair; Charles 


- Warren Hunt, Secretary, and present, also, about 300 members ie 
Tue .—The meeting will please come to order. The 


a minutes: of the meeting of January 4th, 1905, in accordance with the _ 
E 
is custom, will be printed in the J anuary number of Proceedings, sauce 


come up in due course for action at the m meeting of February ist, — 


1905. In view of this fact, the reading of the minutes will be be dies e 
unless some call is made for them. 


The next in order is the appointment of tellers to canvass the 
m H. Coverdale, 
The ballot does not until twelve 
‘clock, noon, in order to » a report to be made as soon as 
possible after that the canvass will proceed. Ballots will be 
received up to twelve o’clock, noon, and at that hour ballot will 


The next business i in order is the annual report of the Bg 


— to be presented by the Secretary. 


‘THE The next business i 
port o of the Secretary. 
filmes motion, duly ‘seconded, t the nine of the Secretary was re- Pie 


motion, duly seconded, ‘the of the ‘Treasurer ‘was 


al i 


On motion, seconded, of the Board of 


ceive 


Secretary has the report of ‘this ‘Committee. 
The Secretary read the “report | of the: C on “Uniform 
me The investigations now in progress have not advanced wih 


iim 
| 
im 
— 
“2 
— 
| — 
mitte. (7 
‘a 
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REPORT OF THE ANNUAL ams, 


form Methods « of Tests of Cement is s unable to present a ‘final 


Com- port at this time, and it asks therefore that it be continued. 


RIcHARD I. HUMPHREY, 
Secretary. 


ALFRED Noster 
C. 


will 3 you do with 
It was moved and seconded that the report be received and placed 
on file, and that the request of the Committee, that it be continued, 


be approved. ~9ny 
The motion was carried. 
THE Preswent.—The next is the Committee « on the 


‘Committee on ” 
Rail subject of “Rail Sections. The late LF. .: Bousearen 


‘JosEPH Ricnarps, M. Am. Soe. C. E— —The report of ‘the 


Special Committee on Rail Sections is as follows: 


REPORT OF THE SPECIAL (COMMITTEE ON RAIL SECTIONS. 


have given, to the work of committees on rail 


the service of rails made by, different processes, 
- under various specifications. In addition to this, they are keeping a 
record of the use by American and other railways of rails of the — 
oa In the judgment of your Committee all of this. will enable them 
to make later a more definite report to the Society. However, in — 
= meantime, they would report that correspondence with the En- 
_ gineers of the Railways of the United States and Canada, , evidences 
i while the wear of the heavier sectioned rails is not so ‘satis- — 
* factory as that of the lighter ones, at the same time, there is not a 
demand on the part of said railways for a change in any of. the 
American Socicty’s sections. In addition to this, a conference 
a committee representing American Steel Rail ‘Manufacturers 
, elicited from said Committee the statement that the manufacturers 


entirely sat satisfied with the American Society’s sections. 


rh 


= 

| 

— 

iim 

— 
— 
ft Maintenance-of-Way Association, The American Society for Test- 
ing Materials, and the Engineering Standards Committee = 
and with which Committees yours is working in harmony. __ 
; 
: 
— 
— 
— 
— 
— 

— 


view of the 
ny change in the American sections. 
Inasmuch as the Committees of the several 
«ae hope soon to reach definite conclusions, and in view of the oe, 
International Railway Congress to be held in Washington, D. C., 
in May next, your Committee think it well that their labors be con-— 
_ tinued, and there fore respec tfully ask for such authority. > 


1905. 


“Sections” What will you do with 


_ It was moved, and duly seconded, ‘that the report be receiv ved 


= placed on file, and that the Committee be continued. 


Tue Preswent. —The next business in order i 1s. the report of the Report of Com- 
Committee on n Concrete and Concrete-Steel. Mr C. C. Schneider p45 
is the Chairman of that Committee. Comerete Steel. 
C. ScHNnewer, M. Am. Soc. C. E. —The Secretary of. the 
‘Serie Mr. Schaub, has the report. At 4 the same time I would | 
“announce that your Committee has requested him to read it. anaes 
J. W. Scnaus, M. Am. Soe. C. E—I would ask that Mr. Font 


io 


Special Committee on Concrete and Steel- Concrete begs 
_ The first meeting of the Committee was held at Atlantic City, _ 
J., June 16th, 1904, at which there were present the members om: 
first business before your wei the recommenda- 
tion of a proper descriptive name for a combination of Concrete | 
and Steel. _ After careful consideration the name Reinforced Con- _ 
_ erete was unanimously adopted as a proper term for this cont rll 
Committee was to co- operate with other 
-cieties desiring to assist in the investigations proposed. | In pursu- 
ance with these instructions your Committee invited representation 
from the American Railway Engineering and Maintenance-of- Way us 
A Association, , American Society for Testing Materials, and 


ae ~ Subsequent to the first meeting of your Committee a a second — 
_. Meeting was held, at which representatives of the Associations Pe 
- above named were present . As a result of this meeting, and a later 
- meeting, | held at St. Louis, at the time of your meeting in that city, 


Affairs] of THE ANNUAL MEETING, 
= 
| 
= 
— 
— 
— 
— 
— 
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“REPORT | OF THE ANNUAL 


4 (continued). 


RA 


outline of the work by this was 
-mously adopted, and which is appended to this report. When it is 

_ finally made a record of the work, an Historical Sketch of the art 
and reinforced, concrete will be made a part of the final 

Committee on Tests has put itself 

Be ‘some twelve colleges, and has received co-operation from them in 
_ the making of tests, and in the work suggested by the Plan and 
= 7 Scope Committee. Materials have been provided of a uniform — s 

_ character and standard for the experiments to be made, and a care- 

- ful inspection is to be had, so that ‘when all of the tests are corre- a 
lated the results will be of standard and uniform character, roe! 
The Committee on Ways and Means has undertaken to provide 

_ funds for the carrying out of the work, such as the cost of inspec- — 

7 tion and experiments necessary, by soliciting contributions from Ge 
_ the various societies associated with your Committee, and from the a 


Your met as a Joint Committee, and as a 
Committee of your Society, at the Society House, on January 17th, — 
1905, and adopted rules and by-laws for the government of its “<= 
and of the work so far the 


= will be made in many of the branches as Pascoe a the Sub- 

Las. oe Committee on Plan and Scope to give some rules for governing © 

tbe re _Conerete and Reinforced Concrete construction, although the 


OHN E. GREINER, 


Tue SECRETARY. —There i is a further report of this | ‘indian a 


cr 


— 62 [Society 
— 
— 
— 
| 
2 
— 
— 
— | 
— 
| 
: 
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Yorx, Jd 1905. 


To st President and Board of Direction ofthe . 
‘AMERICAN: Society oF Own 
It is the unanimous wish of the ‘members of your Special Com- ES 
ui on Concrete and Steel-Concrete to have the name of this 
Committee changed to the Special on Concrete and Re- 
* The reason for this change i is to aban a name which is more 
descriptive o of the ‘Purpose of of your Committee. 
Secretary. 


Tt was moved and seconded that the ‘request of ‘the Committee, 


Lf 


mmittee be « 


Preswent.—The next business in is the. appointment 
of members of the Nominating Committee from each of the seven — 
 SEORETARY. —Mr. President, accordance with the in 
‘structions of the Board of Direction, the suggestions for the mem- Fy 
ers of the Nominating Committee from sub-districts have 


I would like to say, ‘however, before reading this report et 


very —_ number of the suggestions have been received since the 
count had been made ‘and There ballots 
Withdrawn and others substituted, and the does not know 


to verify this. is inclined, believe it is not ‘so, but 


.1—T d, 341; distributed 


‘A. ......... 
S. 


: rete Steel. 
— 
tz 
i= 
is 
| 
— 
— 
| a 
— 
ia 
i as been no time 
a there may be a man who has voted twice and there 


Committee 


Georce A. Just, 
Sr. CHARLES H. Myers, 


J AMES AMES OWEN, = 


Cuartes H. Granam, W. B. TRAVELL. 
n motion, duly seconded, Charles Harrison, M. Am. Soe. 
6. E. was” appointed a member of the Nominating Committee for 


SECRETARY —The nominations | ‘Disteict ‘No, 2 are 


District No. 2.—Total number « of distributed 


LIAM. J 
_ A. Carns, ‘Dwicut Porter, 
8. Curtis, Artuur T. SarrorD, 
B. ‘W. Guppy, 
RicHARD A. Hate, E, 
Henry A. Herrick, 


was appointed a member Nominating for District 


are as 7. 


=, 
— i 
— 
— 
— 4 
4 
| 
— 


REPORT ¢ OF ‘THE ANNUAL ‘MEETING. 
No. 8. 
la GRAND Brown. . 
C. RICKETTS........ 
The following have neceivyed one vote each: 


E. E. JACK, B. LanpreTH, 


SpILsBURY, 
F. Tye, 
Frank A. Hinps, A. Van ALsTyNe, 
JOHN KENNEDY, EH H. Van Horsen,* 


On motion, duly” seconded, Stowell, M. Am. Soc. 


= E., was appointed a member of the ‘Nominating Committee for 


i 


THE SECRETARY, are the for District 
District 


Maxsone. x 


‘James 


Swe 


: 
— 
| 

Emu, 


~ a = Vi 
ar ‘On motion, Je Lyons, M. . Am. Soc. E., 
‘appointed a member of the Nominating | Committee for District 


Tue Secretary.—The following nominations are District 


District No. 


owe, 
‘Hunt, 
LE. Onapm, A. N. 
L. Conpron, “Haney E. Tatzorr, 
H. = D. Tayior, 
be 1a Barre, ‘H. U. Wattace, 


H. Ernst, Y. Wiser, 


wets, “Soe. 
THE ‘following is the ballot from ‘District 
| District No. 6.—Total number of received, 48; distributed 


— 
— = 
— 

— 
— 
— The following ha - 

— 
— 
‘ 
— 
‘ 


B. Nichonsoy, 


W. Coz, A. Ompere, 
PHILLIPS, 


GooDALE, | A. M. Scorr, 


et McL. Hau, _ HENRY M. STEELE, 


J.V. Hanna, J. L. Van Ornum 


On motion, duly 2 ‘Waddell, M. Am. Soc. ©. E, 
was appointed a member of the Nominating Committee for the — 


barre ‘Tue Suonerany. —From District No. 7 the nominations are as 


at 


CHARLES Marx*.. 


The following received one vote each: ae 
R. B. ©. E. Moone, 

H. 
James D. 


W. B. Srorey, Tr, 


1h. 
A. Monsr, He S. WaAtTHEN. 


me mber the 


pvote each: 
— 
— 
— 
iia 
= 
— 
q 


ts Society 
Nominating On D. M. Am. Soe. C. E., was 
appointed a member of the Nominating Committee for the Sey enth 
‘Paeswenr. —Before we hear the | announcements from the 
Secretary, it is proper inquire whether there i is any member 
eee ss present. who has any new business to offer at this. meeting. yeas 


Resolution Wurery, M. Am. Soe. C. -M 


a resolution, reading as follows: 

: a (1) Whereas, It has been at times in the past, and may be in 
future, suggested that members | to 


the American Society of Civil or 
Whereas, No provision now exists in the Constitution o 


(3) "Whereas, It is proper and desirable that of the 
ea ob Society in reference to making such nominations | shall be deter- 


th » re or 
_ mendations or nominations from among its own members, or others, — 


it advisable, to ascertain the views of the membership on the sub- 5 
8 ject; and to submit to the next Annual Convention its conclusions 


i and recommendations in the matter. 


4 


Mr. President, I ‘move the a adoption of. that resolution, 
ro Preswent.- —Gentlemen, this" resolution involves a 
of Members on departure from the established usages of this Society. |, Iti is, there-| 


Commissions. 
not only i in order now, but of great t importance, to discuss 


question. ~The discussion is in order. 
Beh 5 Mr. ‘Warvery.— Tt w was not my intention, in presenting this Teso- 


a matter of very great importance. “It is is one which ‘the 
of the Society should be decided, and I know of no better or more 
i satisfactory way 7 of procedure than that outlined in the resolution, 
is to tefer the whole ‘matter to the Board of Direction, to be 
he next Annual Convention of 
: ‘the Society. 3 That will give time, not only for careful examina-— 
tion, and the whole question certainly deserves the m most careful | 
7 examination of the Board of Direction, but the very careful con-— 
sideration of members of the Society. When the teport of the 
Board we Direction is presented, it gag then be, , and I hope will — 


‘the resolution stat 


— 
iy 
— 
— 
— 
— 
— 
— | 
— eit desirable, permaps, view OF 
— nor do think des 4 
Jution is time, eneral discussion of the main ques- 
certain cireumstances, that a gene 
— 
— 
— 
— 
— 
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no ‘prov sion: whatever in Constitution or 
Society governing this matter. Such have been 
oy gested i in the past and, as stated in 
or requested in the future. When such requests are made to us, it a 
is usually urgent t that action be taken promptly, and for that reason j 
“¢g think that the policy of | the Society in relation to that whole 
question should be thoroughly t threshed out and a decision reached, he 
and, whatever that decision may be, carried into effect. 


been. established, and has been 1 very thoroughly established. © There 
no question about it. This raises the question whether or not 
the policy « of the Society is to be reversed; whether a a change i is de- ie os 
sirable. By referring this matter to the Board of Direction, you ie 
bring up the question afresh. The policy of Society is 
possible, that it is not desirable, and never has been con-— ig 


sidered desirable” or proper, that: the American: ‘Society of Civi 


801 sons for positions of trust. 17 ~The resolution appears to be harmless Wx 
on on its face, but it is a question leading up . to a radical change, | ‘and ‘ 


I, for one, will vote against the resolution being referred to the 
Board of Direction, of which I happen to be a member, and I don’ t : 
- think it is necessary or desirable that that question should be raised © 


oe 


the ‘Te: may led to. a better road; it may lead to 
> worse one. But it will probably be very valuable to look into the 

— and see as far as may be where the road may lead to. aoa 

peo: ‘Foster CROWELL, M. Am. Soe. CG. E—I do not consider that the 

, discussion of this subject | is going necessarily to lead in one — 
or the other, but, nevertheless, the difficulty which now exists” 
7 is that the outside world supposes that the recommendation of this cc 
tae. can be asked for and obtained in such matters. ee ther 

or not it will be desirable to do that is the important question, as — 
affecting the interests of the ‘Society, which ; is the thing first of all 
to be considered. S. think it is highly important that this investi 

gation by the Board of Direction, and proper presentation of the: 
subject before ‘the ‘Society, should be ‘made, and I am heartily in 

Grorce Ant, | Am. Soc E—It seems to me that in 


Py 
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ce Society of so large a membership as this" the entire 


__ of Members on ‘should be given an opportunity to express an opinion on a ae 
4 eel of such gravity as that resolution provides for. A vote against the 
resolution would deprive the large majority of our membership of 
- the opportunity of expressing their opinion. The Society, in times 
past, decided against any such action, but year by 3 year the 
membership of the Society has increased enormously. It is pos-— 
; a sible, - therefore, that ye year by year the feeling of the Society, as a 
and we certainly should bring up this question, a 
, question of so much moment every few years, to ascertain surely what _ 
the opinion of the entire Society is, and not cut off any such oppor- 
tunity a at a ‘meeting representing only a ‘small fraction of the whole 
membership, 
HW. M. Am. 
views of the Society. I would like to ask if the Society has been 
: formally asked at any time past to make such recommendation? 
know that it has been suggested, but he do not know if such a ques- . 


been ‘made to such a “request, “if 
a ‘THe Srorerary.—I do > not think I can go back far far enough to 


P. Bouter, M. Am. § Soc. C. E.—I think I can answer that 
question, Mr. President. In 1885, or along there, the Society was 
zp ¢ asked to name a Commission to study the question of the terminal 


and on that Commission | a selection was made from the 
Society, consisting of Mr. Don J. Whittemore, of Milwaukee; Mr. 


7 J oseph M. Wilson, of Philadelphia, and myself. how that 
brought about, I do not know. Whether it) ‘simply the action 
: a the President, or whether it was the action of the Board of Di- 
a? do not know. But that Committee was appointed and — 


= as a Committee selected by the. American Society of ‘Civil 


Srearns, M. Am. Soe. am inclined to favor this. 


undesirable, under the general circumstances, that this — 


_ should appoint members or nominate men for different positions. 


ae But it seems to me, also, that it: may make a great difference whether _ 


request comes some minor body, or people to whom 


_— Bosiety is not under obligations, or whether it comes in the State 
of some action by the Government—by the Government of the State 
a New York, for instance— —and that there might be conditions under 


“a 


- resolution, and will go just a word further to say that it seems to 
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Be 
— | 
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— 
— 
— 
— | 
— 
— 
— 
— 
— 
— 
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— 4 
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Society as ‘nominations should be made under any 


cumstances ; but, in the mean time, such | conditions may arise, and 


I do not know but what it might be that the Board of Direction ae 7 i 


— could not act until it had referred the matter to the Society. It 
‘seems to me that the Board of Direction ought to be free to act if 


the Board from acting i otherwise it think 


action it may take in the meantime, on this point 
reached. ‘The Board of Direction w vill remain as perfectly free 
to act in any cases that the immediate future 


_ “Whereas, No provision now exists in the Constitution or rules" 


o Might that be construed to preven 
Mr. President, I think not. The fact, I think, 
is as stated in the’ resolution. Whatever action may have been 
taken by the Society heretofore or by its Board of Direction, there 
is, as far as | I understand it, no provision whatever in the Consti- Ls 
tution of the vile has been established by the Society, 
governing these cases, so that the resolution, in that respect, — oe 

Buti might add a few words to. to this effect: 
pore only to the Society, but to the publie at lena: * that the Sue i 
Society of Civil Engineers should have a policy on this important — 

question, and should be prepared to a announce it promptly to the 
public. —Tti is due to the. public— particularly in view of the growing 
importance and influence of the American Society Civil En- 

ae is due to the public that they should know the policy of — 
the Society in that matter, so that no mistake may be made, so 
that, in . ignorance of our policy, no . public ‘official shall recommend 
‘the passing of any law or Act of Congress which involves that ques- 
tion—which involves the composition of any Commission or the © 
_ employment of any experts on the recommendation of the it 
can Society | of Civil Engineers. I have ye expressed no opinion upon 


upon it, nor does it bind the > Society to any see, whatever, i in the | 
meantime. It is merely a — to t 
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it, and, when SO considered, to adopt the line of policy 
7 f Members on Which will govern future conduct of the American Society of Civil 

Ss 
* = and the the procedure of the Society in cases of this kind | 


they come up. is evident here, and to most of the mem- 
of the Society, that there As wide difference of of opinion 


thing in either side of the 131 simply ask that. the 
whole matter be taken up, considered and decided. (Applause. 
c — JOHN Bocart, M. Am. Soe. ©. E. —While it is true, I believe, that 
there is nothing in the Constitution of the Society touching upon 
this question, yet it is also true, as Mr. Croes has stated, that for 
a many years there was adopted a decided policy nina ‘Board of 
think that the appointment which Mr. Boller has referred 
to led to the adoption that rule. Previous that time, 
- do not think the matter had positively been settled, and that the 
appointment of that commission, or ‘Suggestion | that commission, 
: was made at the time because the request for it was made, and then 


= ‘members of the Society did n not f feel that be 
Direction certainly did adopt a and I “think ‘the matter was 


its members for ‘appointment to any position. 
that has been the policy of the Society during the time nm I was ; 


‘the of the goveming body this to diserimi- 


‘intimately connected with management. think the ‘same 
policy has been followed ever since. Am I right on t on that? 


Bogart.— —I don’t know that there is is any 


— matter being taken ‘up again, a and considered by the Board of Di- 


rection, , and by the Society a as a whole, but I do feel that 4 


board or. body—to_ that the name or oll 


ee ZS members when there may be : many other ‘members who may be 
as well fitted for a duty. discus is only fair to e large 


_ ‘There being a decided difference of opinion on the subject, it is cer- 
tainly proper, and it is certainly proper here and now, to take the 
4 matter un and consider it and arrive at a conclusion which will. 
7 
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Epwarp P. Nortu, M. Am. Soc. C. E.—Possibly I can refresh a 
the last speaker’s memory. I believe there were three appointments 
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of or referred to by Mr. Boller, the Rapid 
Transit Commission, and an expert on Philadelphia pavements. 
The appointment last mentioned made some little bad feeling, and, i 


in consequence of that resolution of the Board—as I understand it, 
&§ year Mr. Bogart referred to was eighteen or twenty years ago— _— 

the Constitution of the Society was thoroughly revised. And I be- 
lieve if you will look through that Constitution you will look 

through it without finding any ‘power at all given to the Board of : 
4 Direction to appoint any commissions or recommend any profes- 


an ‘of the thing with ‘the understanding that, Jacking 
power to do | a thing the Board of Direction would not do it. 
a - good deal of sympathy with that action of the Society at that 
time, and I have with ‘it still, but in the course of eighteen years 
- it might be ‘advisable to have a change, and I think that Mr. 
Whinery’s motion should prevail and w we should shave the — 
GarpNer S. WILLIAMS, M. Am. Soe. EA point I would 
eall attention to: the word ‘ ‘authorize.” ’ It seems to me that it 
would perhaps be better to drop 0 out the word “authorize” or the 
words “ ‘authorize and and ‘make use of the word ‘ ‘govern. 
as the word ‘ “authorize” stands there, the interpretation of the 
3 resolution would be that at present the Board is not empowered and 
decidedly 3 is forbidden to deal with such propositions. If we take 
out that word “authorized” and substitute the word ‘ ‘govern” 
- the Board to deal with the question. I am perfectly willing — 
: te trust the honor of the Society to our Board. I don’t wish to 
prolong this by making this motion, but I ask that the author make make 


Mr. Crozs.—I think the word “authorize” ought to stand as 


y saying “aye” 


THE PresiDent.—Contrary minded, if f any, 
A few vi voices say “no.”) 
THE Preswent.—The motion is 


“ado ted. 
adop 
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Whinery. It has been seconded and elaborately di 

e taken, viva voce or by ballot? 

— 


Fiend F te there any further new business to be offered at this meeting? 
if not, , the Secretary will make some announcements. . Teper As 
THE President, as to the ‘Teport of the Com- 
is 


W. Sr., York. 


honor the of prizes for the year 
with the Transactions for the month of July, 1904, as follows: _ 
The Norman Medal to Mr. Emile Low for his paper No. 971 | on 

ae _ The Thomas Fitch Rowland Prize to Mr. George Cecil Kenyon 
for his paper No. 970 on Dock Improvements at Liverpool, = 
‘The Collingwood Prize for Juniors to Mr. Herbert J. Wild for — 
his paper 2 No. 976 on The Substructure of Marsh River Bride “ae 


J. 


Commitiee. 


I have to report, Mr. President, that at ‘the meeting of the 


Committee as were adopted and prizes awarded in ac- 


nnounce * I also have great pleasure in announcing the election, by the 


_ Election of i unanimous vote of the Board of Direction and all living Past- -Presi- 


dents, of the following gentlemen a as “Honorary of the 


Henry Wuire, of London, Engla nd; 


Rosert Bennett Gorsucu, of Mexico. 


ot Gorsuch i is the only living man ‘who was present at ig first 


was the first Secretary sail Treasurer. 


i - Leetureonthe _ ‘I also have a letter which I have been asked to read. It is from 


H. Snow, M. Am. Soc. of the > New York University, 


Process 
is addressed to the Secretary 
Mr. CHARLES War ARREN , SECRETARY, 
West 57 Street, City. 
Mr of the Goldschmidt Thermite Co . will describe the 
rae Goldschmidt Thermite process in the College Auditorium, Thursday, | 
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19, at thirty The lecture which will given 
under the auspices of the Havemeyer Chemical tianities ry will be — 


illustrated Setlowing experiments : 


The Testing Power of ‘Thermite. 
The Welding of a Rail. 
The Repair of a Ruined Plate. 
The Welding of a Pipe, ete. 
New York University School of Applied ‘Science ce extends a 
hearty invitation to any members who may care to attend this 
lecture. A train leaves Grand Central Station at 4:08. - Tickets 
should be purchased to Morris Heights. The auditorium is located — 
in sight on the hill to the north and is about ten minutes’ walk from | 


Now. 80, 1904. 


Mr. Snow is a “member ¢ of this: Society, and Dean 
Faculty ¢ of New ‘York < University. 


The President asks me to announce that a meeting of the B 

of Direction of the Society will be held, directly 2 after the adjourt 7 
ment of this meeting, in the office of the Secretary. 

‘The’ tellers are very nearly finished with their of the bal- 
lots, and, under the Constitution, the balloting for members cannot 


close until twelve o’clock. It is about a minute and a half to — 
ae am also requested, on behalf : of the Chairman of the Committee 
of Arrangements for this 1 meeting, to si say that the Committee, after 
a great deal of careful thought, believes: it can serve the lunch that 
is to be eaten at the Society House, at one o’clock or thereabo 


to- -day, very well indeed if all be ag and keep as 


+ 
= 


t is in order for the Tellers on the B: Ballot for Officers to make their 
report. I should state that the hour of twelve having arrived, the 2 avis 
ballot i is closed and the report of the Tellers is now in order. ED Me 
Tue Sroretary.—It is not quite but will go and seeif 
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g This is by special request of Mr. John W. 
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IE A [Society 


Report of and a now be taken for : five minutes, 


G 


? 


Tel Ss. 
or such length of time a‘ as it to make its report. 
‘Tue Presmenr. —(After recess. .) The Secretary will ‘now read 


re 


= Officers at the Annual Meeting, January 18th, 1905. 
: 


. 


ee ee een 


Total .. 


76 


& 


eee 


EW. Hodge 


3 


John ‘Thomson..... 


Bowman.... es 
‘Mortis Sherrerd. . 
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dent, to the platform. (Loud and continued applause.) 
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George 


de B. Parsons. 


q 
67 


‘Cov yERDALE, 


E to the report of the Tellers, 
following officers have been elected for the ensuing year: oo 


Directors, ~ L. Morris. R. Sherrerd, ‘Hezekiah Bis- 

- sell, William B. Landreth, E. A. Fisher a and George S. Pierson. 


a PRESIDENT. —The Chair will appoint Mr. Hague and Mr. 
4 


owen as a Committee to conduct Mr. ie Cc ‘Schneider, the I Presi- 


a = THE PRESIDENT. —It gives me pleasure to introduce tele Mr 
©. 6. Schneider as President-elect of the American Society of Civi 


Engineers. (Great applause. 


4 Present ScHNEIDER. —Members of American of 


‘me to the and | most office the reach of 


; 
awiey 
i 
7 — 
... 
iii 
a omc: 
ii 
“members of our profession that I feel somewhat timid lest 
not be as competent to fill this Chair as many of my illustrious 


"REPORT OF THE ANNUAL MEETING. [Society 
Remarks "predecessors. However, I will endeavor perform 1 my duties 
Schneller faithfully and conscientiously, remembering the welfare of the 


- (continued). Soeiety and the objects for which it is formed, namely, the ad- 
-vancement of engineering knowledge and practice, and the ‘main- 


ee 


ae ~ tenance of a high professional standard among its members. Iam 
a = I shall have your hearty support and co- operation in 
maintaining the high professional standard of this Society, » which 
has been its great success, and not merely to maintain, ‘but rather 
to improve the standard SO that it may not be excelled by that of — 
4 any other similar organization in the whole world. ~ (Loud and ; 
The Board of Direction meets immediately after the adjourn- 
ment. of this meeting. There being no other ‘this 
meeting, a motion to adjourn is in order. 
The meeting then | adjourned. ¥a prs 
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Wednesday, January 18th, 1905- the 
Tunch for about 450 members was at 1. 30 1 Pp. M. at the Society 
House. The afternoon: was left free 2e for individual recreation. 
At 9 P.M. there was Reception, with dancing, in the 


at which attendance was about 


Thursday, January 19th, 1905.—The_ aay was devoted to an 


at N. J.; invitation 


River) at 10 A. and embarked on the steamer 
kindly furnished through the courtesy of the Long Island Railroad 4 
Company. The sail down the . East River and through New York 
‘Bay afforded an interesting panorama of engineering works. A 
landing was made at the Freight Terminal, and the piers and trans- 
fer bridges at Greenville were examined. Subsequently, the boat 

proceeded to Newark Bay, where the new lift- bridge of the Central 
Railroad of New Jersey was inspected. — «Lunch was served on the 
boat, and the the party landed at the foot of Wall” Street at : about 
In the evening, at the Society | ‘House, W. H. Jaques, Am. 

Sa gave an illustrated lecture on “The Development 


This was by a social informal 


The following list contains the names of 422 ‘members of 1 a 


cus who registered as being in attendance at the 


the guests, of Society. or of individual members: 


"Abbot, F. W.. Philadelphia, Pa. Ballad; Gun. 1. New Yok 
Allen, C. . Worcester, Mass. Baker, H. C., Jr. New York 
Allen, Henry C.Syracuse, N. Y. Baldwin, F. Bayonne, 
Allen, W. A.. .. .New York Baldwin, W. H. Yonkers, N. Y. 
"Allen, W. H....Brooklyn, N. Y. Bamford, W. B.New York City 
Andrews, Albany, N. Y. -Bance, O. W....Paterson, N. J. 
Asserson, H. R. .Brooklyn, N. Y. Barney, P. .Brooklyn, 
Averill, Washington, D. Bartram, G. C...Boston, Mass. 
Bacon, John W. .Danbury, Conn. J. is G. New York City 
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Chicago, Cattell, A...New York City 
-New ork City Chambers, H. J. New York City 
Beach, R. J....New York City Chambers, R. H.New York City 
_ Beerbower, G. M. New York City uy _ Chase, R. D....New York City 
‘Belzner, T..... ..New York City © hester, J. N... .Pittsburg, Pa. 
Bensel, J. A....New York City a Christian, G. L. Siw York City 
W. G.. ..New York City Christy, G. ‘L...New York City 
Far Clark, G. H.. Birmingham, Ala. 
J....Boston, Mass. Clark, An, -Philadelphia, Pa. 
Bishop, G. H. “Middletown, Conn. Clarke, G. C.. ..-New York City 
Bissell, Boston, Mass. Clarke, St. Bogota, N. 
_ Blakeslee, C. New ‘Haven, Conn. bd Clement, John B. New York City 
Boeekdin, W.. New York City _Codwise, .Kingston, =. 
Bogart, J York City Coffin, Amory. York City 
Boller, A. P.... New York City Coffin, F. Boston, Mass. 
Bonzano, ..Philadelphia, Pa. Coffin, Amory. New York City 
 Bonzano, M. .F. Philadelphia, Pa. Cogswell, B. Syracuse, 
A. L. .New York City Collingwood, New York. City 
Brace, York | Coombs, S. E. .New ‘York City 
Bramwell, G. W.New York City Cooper, Samuel L., 
Berlin, Canada Coverdale, WwW. H.New York City 
Brendlinger, Ap Crandall, O. Ithaca, N. Y. 
Philadelphia, Pa. Crane, C. A. ...New York City 
Breuchaud, ++Yonkers, | _Y. Creuzbaur, R. New York City 


ra Brown, W. P...New York City ail, 
"Portsmouth, N. H. Dana, R. T....New York City 
Brownlee, J. L.New York City Davies, -New York City 
Brunner, John... -Chicago, Tl. Davis, Chandler. . New York City. 
Bryson, ‘Andrew, ‘Davis, Chacko. .. Pa. 
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Carter, 8.. ....Norfolk, Dorranee, W. ~T.New York City 
Drew, C. D. + Brookly yn, N. Y. 
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Dunham, H. F. Ye ork ‘City Goodell, J. M City 
Dunham, L. A.Kansas City, Mo. E. P. .New York City 

E dwards, D. G.. . York City 

Edwards, J. H. ...Oxford, N.Y. Graham, C. H. York City 

oonsocket, 1 R. Graham, & New Fok City” 

Erlandecn, O.. -New York City Granbery, J. H.Elizabeth, N. 

Evans, L. H. ae York City Graves, E D. Hartford, 

Evans, ‘M. E....New York City Gray, York City 

F airchild, J. Pelham, N. New York: City 

F arley, G. . Wiscasset, Me. _Greenlaw, R. W. New York City 


-_Fernstrom, York City Greiner, J. E. Baltimore, Md. 

Fisher, FE. A. - Rochester, Grimes, E. L.....Troy, N. Y 

Fisher, Francis D., Gri rimm, C. R.. ..Brooklyn, 
York City Gudmundson, 'G..Pittsburg, Pa. 


’ Hague, | A...New York City 
Ford, W. 6... Hague, ew York City 
Ford, H. .Philadelphia 


N.Y. Haight, S. S...New. York City 
‘Forgie, J ames . .New ‘City 


a, Pa. Haines, C. W...Richmond, Va 
Hale, H. M.... New York City. 


Foster, T. J....New York City «Hall, W....Syracuse, N. Y. 


Fox, iz H. .. Brooklyn, N. Y. 


Hall, Martin W.New York City 
Foye, A. E.....New York City Hanavan, W. L.New York City 

‘Francis, G. B. York Cit ty Harper, A. C....Panama, C. M. 
Francis, Arlington, R. ‘Harris, ‘Charles M, 
Frazee, J. ...New York City 


...New York City ersey Ci y,N 


Harte, ©. R. .New H 


F Ja HL, G. A. New 
uertes, James 
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Gifford, G. E...New York City Herbert, 
New York City Hering, Rudolph. New Y York City 
Giles, Robert. . Y ork City Hermany, ¢ Charles, 
Gillespie, R. H. New York City Ky. 
Gilman, C.... ..New York City - Hewes, Virgil H. New York City 


a, N. Y. : 
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ock, F. BO... Pat 
Hodgdon, Frank W. Schenectady, N. 


= Landreth, W. B..Albany, N. Y. 
Henr Lavis, F. -New York ‘City 
“New York City Leather, B. H. -New York 
J. P...New York City Lee, D. R... . Middletown, N 
‘Hollyday, RB. C.Brooklyn, N. Y. F. D. 

Leisen, T. A. Wilmington, Del. 
York City Leonard, H. R. Philadelphia, Pa. 
‘D. Y ork City Lewis, F. H.....Staunton, Va. 
O. E...New York Ci Lindenthal, New York City” 
Howell, D. J. Washington, D. C. 
Hubbell, Ww. -Detroit, Mich. Long, E. Mel. Tak City 
.Clinton, Mass. 
New York City Vernon, N. 
Hunt, Chas WwW . .New York City 

Hunting, E. N.. . Pittsburg, Lowi New York City 


= 


Jersey City, N. J. 
“Machen, H. New York City 


> ‘Head, "Macnab, G. T.. York City 

Johnson, . .. L..St. Louis, Mo. McComb, Syracuse, 
} Johnson, L. J.Cambridge, Mass. “McCulloch, R. A.New York City 
Johnstone, W. B.New York City McKay, J. E. Y York City, 


Kastl, A. E.. 


Brooklyn, Madden, J J. H. .New York: City 
Manley, H...... ‘Boston, Mass. 
Mann, J. .. -Hanover, 


King, W allace, Jr., Marple, W. M....Scranton, Pa. 
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Knap, J. M.. ..New York City Upper Montclair, 


Kummer, F. F. A. .New ‘York 


-Denver, Colo. McMinn, T. J. York 


King, Paul S...New York City” New City 


York City Matcham, C. Allentown, Pa. 
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T . ..Paterson, N. J. Pemoff, J.. City 
‘Merritt, D. S. . Tarrytown, N. ‘Peverley, York City 
‘Miller, F.......New York City Pistor, G. E. J. .Newark, N. J. 
Miller, Bon Boston, Mass. Polk, W. A....New York City 
Miller, H. C....New York City Pollock, OC. D. .Brooklyn, N. 
Miller, R. P.... New York City Potter, Alexander, 
Mills, C. M...Philadelphia, Pa. New York City 
Mitchell » 8. eg Pa, Pratt, W. A....New York City 
‘Price, P. W Pittsburg, Pa. 
-Pruyn, P. W.. ‘Pittsburg, Pa. 
Moore, Montclair, N.S. Edwin R 
Moore, W. H. New Haven, Conn. New York City 
Moran, D. E....New York City Quincy, C. F.....Chicago, Ill 


‘Morrison, H. .Clinton, Moss, Read, R. Malden, Mass. 
“Moses, Pp -New York City Reichmann, A. . Chicago, Til. * 
“Moulton, Mace. .New York City Reynders, J. V. W. 
Myer, ©: ...New York Ci City 
Nelson, A. ..-Pittsburg, P 
Nichols, O. H., Rideway, .-New York City 
New Haven, Conn. Robinson, H. D.New York 
Nichols, O. Brooklyn, | Rogge, J. C. L..New York City 
Noble, Alfred... New York City Root, W. S.. York City 
Noble, .Brooklyn, N. Ropes, Horace. .New York City 
i New York k City Ryan, M. H....New York City 
"Odell, F.'S. .Port Chester, Safford, E. S...New York City 
Opdyke, S. B. Sanborn, J. F. -Brooklyn, N. 
“New Vouk City Sanford, H. C..New York City 
Osgood, ©..... Sauer, A. F....Elizabeth, N. 
y City 
Ostrup, John N ew Y City Saunders, W. L. New York City 
‘Otagawa, M....New York City Schaub, J. W.. Chicago 


Owen, J J Fames. .. .Newark, N. J. Schneider, CC, 
Parker, A. M...New York City Seaton, W., Jr. .New York City 
Parker, C. ..New York City Sergeant, G., Jr. Brooklyn, N. 
Parmley, w. .New York City Seurot, Paul. . City 
Parsons, G. W....Steelton, Pa. . Shed Shedd, ‘Edward W., 
Pegram, Gt A New York City ‘Sherrerd, Newark, N. J. 
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Thomas, G. E...New York City 
Thomes, E. H..New York 
Thompson, S. C.New York City 
‘Thompson, 8S. E. 
: C. M. Highlands, Mass. 
Smith, Augustus.New York City Thompson, 
mith, J. W... . .New York City Thomson, G. H.New York City 
Lone Island City, N. Y. Thom, W.. ven Buffalo, 


Smith, Oberlin. "Bridgeton, N. 

mith, W. F....New York City York City 

nare, New York City Tribus, Mew Beak: City 
‘Triest, W. G.... -New York City 


F. A Brookline, ‘Mass. Tucker, H. F.....Boston, Mass. 
Snow, J. P......Boston, Mass. ‘Tucker, L. W., 
Snyder, G. D...New York City "Schenectady, N.Y. 


== ' 


Stanton, R. B. York 


Stearns, F. P.. .Boston, Mass. Buren, J. J.D 
Stepath, C. Ww. New York Cit : 
Stern, E. W....New York City 0 


Stewart, J. M...New York | City 


Stickney, G. F..New York City 
O. Tork City Venable, W. M. York City 


Strobel, ne MR. Bassai Vinton, T. M...New York City 
Voynow, C. B. Philadelphia, Pa. ‘ 


. Baltimore, Md. 


J. S.Mt. Kisco, N. Y. 

aber, G. A....New York Gity Waddell 

Kansas City, 

,B.M ..Flatbush, N. Y. q 

a. Wagner, J. C.Philadelphia, Pa. 

Waller J. W....Pittsburg, Pa q 


Ward, C. R.....New York City 
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Webster, W. R.Philadelphia, Pa. Arbor, “Mich. 

Wegmann, Williamson, S.B, 
White Plains, N.Y. York | City 

Wells, 0. E.. .-.Clinton, Mass. a Wilson, W. 

Wendt, Edwin F. Pittsburg, Pa. 


York City Worcester, J. Boston, Mass. 
Brooklyn, N. ‘= Wortendyke, N 
White T. S..Beaver Falls, Pa. City, 
Wileock, F.... .Brooklyn, N. ‘Wright, J ‘York City 

Wiley, W.H....New York City 


Whiskeman, I.P. 


+ 4; 
Wilkes, York, H. W.....New York City City 


By: 
New ‘Rochelle, N.Y. Young, 0. G.. . New York = 
Wilkins, G.. . Pittsburg, Pa. Young, E. E.. York Gig. 
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REPORT OF ON AND SCOPE. 


The. sub- committee ‘presents the for 


of great in engineering and architectural construc- 
tion. The development of the Portland cement industry and the 
os of the e product a and the rapid extension of the use of 
7 concrete are ) among the noteworthy features of engineering progress 
in _ recent years. i It is not too much to say that with the increased 
demand for permanence and better appearance in structures a very 
2 great extension of the use of reinforced concrete » may be expected 
in the next few years. However, to ensure this development and to 
promote safe construction, a full knowledge of the properties and 
principles appertaining to reinforced ‘eonerete is needed. It is no 
reflection to say that our knowledge of reinforced concrete is im- 
perfect. _ ‘The very newness of this construction explains the paucity | 


of information and diversity of opinions concerning it. _ But ogi 


be 


lack « of information and of experience in this work, and the. care- 


lessness or temerity of inexperienced or incompetent persons make 
the danger from, socident of structures: very greet. 


prineiples underlying reinforced concrete construction before a seri- 

ous accident: caused by imperfect or improper construction in injures 

the standing of reinforced concrete, is too apparent to need argu- 

ment. Besides, the properties of concrete are not as regular | 

well defined as those of such materials as structural steel, and the : 
structure steel and concrete may be expected to have 


investigations, ‘00, seem not to confirm certain deductions consid- 
ered by 1 many to have been . established. | The need of a thorough © 


and comprehensive investigation of the properties of reinforced 
concrete and of the principles underlying its design and construc- ie 
tion i is evident, and the sub-committee recommends that such an in- : 


“be undertaken under the ‘auspices of the joint com- 


Bed, “mittee and emphasizes the importance and the timeliness of such 


is true that tests have been made o: on reinforced. 
_ crete, and much valuable information is in existence. However, 
_ some of the tests made show considerable difference in results and — 
is much diversity in their interpretation. These conflicting 


ao opinions extend to so many features and even to such fundamental — 


ror. 
‘ 


es 
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wi 
nying tests “already made may 
more accurately learned ne trustworthy data of such tests collected _ 
and utilized, and the collation of this information, which is a . work =" 
of some magnitude, may be made a valuable part of the under- 
_ _ However, a large purpose of the investigation should be - 
establish principles independently of existing opinions, or of pre- 
conceived ideas, and the principal present use of existing avail- 
able data will be to direct the nature and s scope of the work and to 
- The se scope of the inve stigation will include both (a) the e deter- 
"mination of fundamental principles and properties, and (0) the 
= of the main conditions and 


of design and construction are not dependent principles 

properties, but rather that, as the investigation proceeds, the 

‘sults may be utilized without waiting for the completion of the 

work outlined, and that in the selection of the order of the work to 
undertaken the choice should be such that items of probable im- 

-—_ applicability will be taken up at first. This attention to the 


i order of the tests is warranted by the desire of railroad and struc- _ 


tural men to get facts upon which to base construction at as early a 
day as possible. - _ At the same time it must be borne in mind that the © 

varing of facts and experiments upon important fundamental prin- 
may not be ‘Tecognized and that must 


evidence. Besides, if this is worth undertaking, the 
-subject- matter is” worthy of a a comprehensive treatment, the 
Joint Committee cannot afford. to stand pues for a ahi 


_ The sub-committee recognizes that the field for investigation is 
very large. — In the o outline of work which follows, no effort has been 
made to cover the whole field. the work modifica- _ 
tions and extensions will need to be made, The’ order of the outline | 
: is given has no reference to the order in which the tests should be > 
7 undertaken, nor is it expected that all these tests may be made the 
first year. - Some of the experiments may give negative results, but | 
this fact will not lessen the importance of making them. Some are 
included because may help to uncover the field for further 
a As stated under Supervision and Administration the plan is to 
have 1 the tests made in the laboratories of « engineering ¢ schools, rail- 
roads, ete., which have facilities for the work and which upon con- <2 
sultation on express willingness to co: -operate. ‘Iti is that much 


i 
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of the work will as thesis by senior engineering 
students and that this will be greatly supplemented by volunteer 
investigators. — Certain exp expenses will be defrayed from funds raised 
by the Committee on Ways and Means. Tests along ‘special lines” 
may require that special arrangements te made, and special ap- 
-paratus may have to be provided. © A committee to be known as the | 
Committee on Tests will supervise the work, an inspector and other 
assistance will be furnished, and the management of the investiga- 
_ tion will be as de described under Supervision and Administration, 
Uniformity and definiteness should be characteristic of the in- 
vestigation. _ In the plan outlined, the selection of standard forms . 
and proportions for test specimens, the description of the concrete 
and of the materials, and the general methods of testing are given ~ 
in order that results of tests made at different places, at different 
times, and by different persons may be comparable. Some pre- 
experimental work will be necessary before the standard 
test pieces can be finally fixed , and in any event some variations 
from the standard form and size of test pieces may have to be made. 


The 1 properties and constants of the conerete used in the reinforced 


‘gt concrete test will also, for purposes of comparison, 
Mocs _ It is proposed ti the | plan to to take up at the beginning the more 

|S shat constructions and the more fundamental principles and basic. 

attention will be given to reinforced concrete 

_ beams, though columns and ‘Slabs » will be ‘taken up and plain con- 

 erete will be investigated to determine its properties and constants 

“so far as they have a bearing upon reinforced concrete. Among 

the problems, variations, , and determinations for reinforced con- 

crete beams included in the scope of the work are the following: 

a ‘Amount of reinforcement; form, size and position of reinforcing 

bars; variety and consistency of concrete; carefulness of concrete 
making; repetition of load; ; manner of application of load; form a 


section; resistance to shearing; ; efficiency of devices and arrange- 

ments to resist shear; bond and anchorage; effect of age; general 
re investigation of manner of fa failure and of the a critical or controlling 

condition upon which the design of beams should ‘be based. . Itv will 

be seen that emphasis is placed on the stress- deformation relation, 
as this has so ) important a bearing on the action of reinforced con- _ 

ag esi The scope of the work may y be n ‘modified and extended as the de- { 
‘velopment of the investigation warrants. Special problems coming a 
ne eae up may need attention. It may be well in the ‘report: of the com- 7: 

ss mittee to formulate general regulations for the proper execution “7 

work in reinforced concrete construction. be ‘stated that 
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) mean a construction composed principally of f concrete and having 


a small amount of metal so embedded as to take the principal tensile 
_ stresses « and perhaps the secondary tensile and shearing stresses de- 
veloped, ‘but not to any great extent stresses, and 


The outline of the plan and scope which follows is arranged 


"Score OF INVESTIGATION. 


; Be Tension; 


Compression; B. Tension; C. Stresses ; D. Bond 
IIL. Reinforced Conerete Beams.— flexure; B. 
plex flexure; C. Restrained beams ; D. Impact tests. 


IV. Reinforced Concrete — 


Reinforced Concrete Slabs. 


ere 
Meateriale and Mixing. 


Pieces. 


The full text the plan and scope recommended is as 


governing the action of the composite structure formed of steel and _ 
_ concrete and known as reinforced concrete, and to determine its 


properties and constants. The Ne. of the properties and — 


upon reinforced ‘conorete. 


Stress- deformation relation, -erushing and form of 
= structure are to be determined on all the varieties of concrete used 


in the tests and for the three consistencies named a «8 by pe 
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for the sev veral varieties s of concrete will be made to give oppor- 
- tunity for the comparison of strength of the concrete with that < 
‘Tests to be applied by a standard ‘eihed which will be 
decided upon at a later time. 
‘Time and repetition stress-deformation relations. 
(a) Comparison of relation when load is cont tinuously 
plied and when load is. ‘released between successive ap- 
plications of the i increasing | load. In this make an effort 
determine the condition of he stresses in the 


(0) Effect of a number of repetitions of stress. ini: 

ss this effect and as far as possible the internal conditions 

stresses for : four different partial loads, using new 

test pieces for each partial load. 
©) ‘Rest effect. _ Determine the effect of a upon a test 

piece partially loaded and then released. 

| @ Time effect. Determine the stress- deformation relation 

Ds when load is left on test : piece ce during. say 3 days’ time. 
. Effect of age upon stress-deformation relation. — 

a — Use 7, 14, 28, 60 days and 6 months and 1 year. 

Effect of applied stress upon setting properties. 

Get stress- s-deformation reé relation loads are applied to 


— 


wed test pieces: during time o of setting. Use two loads and two 


concretes not voids filled and having them 
"filled and concretes which have not been compacted in -mak- 
ing to determine the general effect of porosity. Use con- 
_ eretes which h have set in abnormally hot ar and dry air to deter- 
mine the effect of lack of moisture, 
Stress- -deformation : gelation. and breaking are to be de- 
termined on all the varieties of concrete used in the tests and for 
= three consistencies named, using the test pieces to be described. 


— 
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and « expansion changes in setting and nature and 
amount of stresses developed. 

Temperature changes and stresses and coefficient of expansion. 
a. Fire Resistinc Properties. 


This may not properly be included with the strength of con- 
= but it may be considered desirable to have an investigation of 
the fire ‘resisting properties o of concrete under different conditions: 


op OF Remrorcep Concrete ‘Unper STRESSES. 


‘Stress. deformation relation, change in section, , and erush- 
ing strength are to | be determined on all the varieties of concrete 
used for the tl three consistencies named, using the size of f cylinder 
given for ¢ compression tests. 
(a Longitudinal reinforcement. 
Use metal equal to 1% of the area of the test piece. _ a a 
~~ Hoops | are to be 6 in. outside diameter, and are to be encased / 
concrete. Use two and three hoops of ye-in. 


deformation 


‘Use three percentages of metal with both a 


Effect of adhesion and grip of the concrete a ‘tie elastic 
properties of steel, both before and after cracks appear 


is a the concrete. Use a special form of test piece with two dif- 
ferent amounts of -encasing concrete. 


a ™ of initial stresses in both concrete and steel. This is to 
be e taken i in connection w with the tests la initial st al 

Effect of volumetric changes (setting and Test 
piece and method to be decided upon later. _ Use one kind of agere- 


gate, two mixtures and three Determine relations for 


a 

— 

— 
ia 

iii 

breaking strength are to be ag 
for the three consistencies named, using in general the test piece 

a — 

— 


sistance to > the 


e three proportions 
water, and two mixtures of 
@ Effect of variety of concrete. Use the mixtures of con-— 
erete used in the reinforced concrete beams. 
Effect of condition of surface: scale, oil, paint, ete. 
sing a (a) Plain bars, round, square, flat (2). 
Pe. (0) Deformed b: bars. | Use the various patented forms of ber. 
@) Bars with ends. 


Am 


~ Relative value of surface adhesive resistance and of grip. 
pei tests (a) for st surface adhesive resistance, and (b) for c com-— 


of the ‘shrinkage and swelling with different at 


storage (7. e., immersed in water, stored in moist air, and 


stored in dry 


(a) Effect of chemical action on bond, including use of 


@) Effect of vibratory m motion or or unsteady 1 loading, 


(c) Effect of repetition of loading. 


(d) Effect of impact. 4 


factors, as found in which dimensions and methods of 


val 


lati is applied. Observations will be to hori-_ 


friction and surface adhesion, making measurements 


sontal deformations, the deflection, position of neutral axis, time 


term bond will be used to include th 
ey er 7 slipping of a bar in concrete due to (1) adhesive resistance along — | | 
the surface of the bar, (2) frictional resistance resulting from the 
— 
— 
— 
— 
— 
—_ 
= 
— 
ae 
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tions for loads up to the maximum load and i in part of ‘the beams _ 7 
for loads u up to o the ultimate load and final failure; also the amount a 
of the maximum load and conditions governing it. Any other con- 

dition or appearance having a bearing upon the establishment of ts 
laws governing maximum load, allowable load, and permanence of | Pa 
structure under t load or when subject to loading: will be noted. For a 

the principal series all the varieties of aggregate and all the - ; 
tures of concrete willbe used 
1. Effec ect of amount. of reinforcement. ‘Use varying 
1 "ee metal, ranging by say 2% of area of cross- -section from 
perhaps 2% to an upper limit which will develop full com-— 
pressive strength of the concrete and in some cases to an 
larger amount. Use all the mixtures of concrete. 


- 


_ plain steel bars of low (say 30 000 to 35 000 lb. per sq. in. 
elastic limit), medium (say 45 000 lb. Ib. per sq. in. and 
(say 60 000 Jb. per 84. 


manager 


Round, square, and bars. 
Bars i in two layers. 
Time tests, repetitions, and set. 


a (a) relation load is continuously 
and when load is ‘released | between | Successive 
plications of the increasing load. Make an effort to 


_ termine th the conditions of stress in the concrete while load 
is being r released and applied. 


’ Effect of a number of repetitions of load. Dete 
this effect, wil as far as possible the internal 
and stresses for four different ‘partial loads, then 
tinue the loading to failure, using new test pieces for 
a (ec) Effect of vest uy upon a beam which has been loaded within — 
ikon the elastic limit of the steel and the load released. Use = 
Effect of time upon defowmation and set 
s. Use th three 


a of Test beams with points of applica- 
of loads sufficiently numerous to approximate 


loading and ¢ compare e with the r results of standard loading. — 


a ix 
— 
— 

— 
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— 
a f form, size, ition of 
3 . Effect of form, size, and position of re — 
7 
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4 6 Tee sections, trapezoidal and other forme, The position of 
axis, the limiting percentages of steel to develop 
erushing strength of concrete, and ‘other ‘properties will be 
a va determined for such mixtures and combinations as seem prac- a 
‘aa _tieable after the work of the year has been further developed. | 
T | Composite beams. Effect of mixtures varying in richness or com- 
position in the upper and lower layer and of the making o: of 
upper layer at a a later time as when a floor slab is placed on a 
i a girder. This work is to be outlined at a later date. 
8. Effect of size. Beams of different dimensions but having the 
same | method and percentage of reinforcement will be tested 
to find whether results with the standard size used are ap- — 
plicable to beams having other dimensions. 


Complex flexure is here used cover flexural action requiring 


the consideration and determination of internal | stresses and -de- a 
formations other than _the horizontal tensile and . 


Pret and arrangements for strengthening beams against shearing 4 
action: and secondary or diagonal tensile and compressive stresses. : 


&g 


ond secondary stresses and upon the effectiveness of provisions for 
resisting them. The detailed for these will re- 


, ‘ the middle toward the two ends, to vary the relative value of shear 
and horizontal stresses. For some of the arrangements beams of 


‘different lengths may be used. In . general, the limiting amount of 


1. Effect of | bending reinforcing bars into an inclined or diagonal 
position. Use both plain and deformed bars. Find effect of 
“unsymmetrical 1 loading. some weaker -concretes as well 

Effect of stirrups and similar 


3. = Effect of anchorage.’ ‘This will include bent ends, enlarge ed ends, 
ends tied to anchorage devices. 
of bars. _ This the so- realled trussed 


‘a variation in the point of application ‘of the loads, ais from — 7 


a 6. 6. Vari ariations of some of the series above with tee-shaped and other 


including putting reinforcement in two 
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‘Effect of uniform loading. Tests beams with the points of ap- 
plication of the load ufficiently numerous to approximate 


uniform loading and “compare with the results of standard 


RESTRAINED Br Ms. we 


end the relation of to the ratio of least 


_ ameter and length, and the effect of eccentricity of loading. i: 


9. Effect of hooped reinforcement. 
Effect of combined reinforcement. 


: 
‘The: slabs are to be tested supported at four edges and fixed at 
four edges. It is probable that special apparatus will have to be a 
constructed for these tests. _ Variations i in size and thickness of slab 
and in method and amount of | made. 
will be outlined at a later date. 


Mareriats: 


best used on concrete — 
tion will be given to uniformity of quality to ensure a basis i. 
‘ag for | comparison of results. . Tests will be made according to 
the standard method of the American Society of Civil En- 
ea gineers and the American Society for Testing Materials. 
‘The description and requirements for and mixing 
4 will be made more definite and complete when the scope a 


- the test is more fully settled and when more is known con- 
what materials are available. 


| 
| 
— 
— 
The work in this division will be outlined at a later time 

he term wilt here be Used tO ait than 

three diameters in length which is subject to compression in the 
of its length. The tests are intended to determine the 
principal deformations, the behavior of the column as loading pro- 
gresses, the manner of failure, the maximum and ultimate loads, 
Bae iii 
iii 
a 
wsmewor 
2 — 
— 


3. Aggregate. In the tests to « determine general con- 
crete “reinforced concrete several forms of aggregate 
will be used, | broken: limestone, broken trap rock, gravel and 
cinders. tests to determine special relations and effects 
only broken stone will be used. In order to secure a more — 
material, crusher dust will be excluded from broken 
‘stone. The stone will be screened through a 1-in. n. Screen ‘and 
over a in. ‘screen. Inv order to get more definite propor- 


» 
ie the gravel will be screened in the same wa ay. ee 


vt — 
In general a balanced mixture of mortar and aggre- 
_ gate will be used, the volume of mortar being from 10% > 


: iy “aan 20% more than the voids of the aggregate. — Two grades of 


n size, "containing not more than 30% Jo — and not 


the stone like 1-2-4 wa 1-3-6 
5 ae ¥ The specifications of the American Railway | Engineer- — 
Meir: ing and ‘Maintenance of Way Association will be used to 
secure thorough mixing. Considerable preliminary experi- 
mental study will be needed before framing full specifica- 
r tions for mixing and packing in the moulds in order to se- 
_ cure as nearly as possible the same results at d different times, 
at different places, and by different persons, and the per 


resulting will need to be — 


Jonsistency. An amount of water te make a wet a 
1 some tests three consistencies 
will be used —moderntely, moderately wet, and very wet. 
Tamping .—The amo amount and manner of tamping is to be gauged 
' ak by the | consistency of the concrete, but an effort will be made 


secure density and | uniformity i in the concrete, 
— In, general the test pieces will be moistened for three 


conditions in rooms having a 65° to 
15° Fahr. _ during the time of year when artificial heat is 
needed. conditions of dry atmosphere are to 


make the measurement of deformations and other ag 


| 
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4 size is desired which 
n inimize so far a 
— is large enough to 
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‘At the same | time the limits 


_ principles have become better known, a few puinsigel series should © 
» & repeated on a large scale. In addition to the test pieces named, ha 
= is considered highly desirable in order to ensure reliable results — 
that at each of the laboratories where work is done several precticn 
test pieces be made and that these be used in familiarizing those 
assisting in the work with the needs and difficulties of the tes 7 
but be not considered as counting in the final results. It is recog- 
nized that some variations from the form and size of test est pieces 


compression test piece will be 

= cylinder 8 8 in. in diameter and 16 in. long. A facing of mor- .* 
tar 3 in. thick will be put at the top and the bottom. | Cubes. 
~ of 6-in. n. edge will be used to enable a comparison to be made 

with concretes elsewhere. Preliminary tests will be 


made on ylinders of different lengths to determine wheth 
the length of the standard cylinder should be modified and ae ie 
whether the quality of the concrete | obtained corresponds 


that made in the reinforced beam and column test piece. 
—The standard tension test, piece will be a 


in diameter mrt 82 in. . long. 8 in. at each end will be 
made of mortar and eight ¢ or twelve bolts will be embedded in 
= connecting the test piece at either end with a stiff head 
in which | a pulling bar with spherical bearing is set in a man —_ = 
ner aieitiee to the method used at the University of Illinois. — 
Bors determining the effect of concrete upon the elastic 
i properties of steel, a bar will be encased for part of its a } 
concrete cylinder | and the ends will project sufficiently 
to permit attachment of the extensometers ond to permit the 
oy bar to be held i in the testing machine. _ The cylinders will be _ 
of two or three s sizes, , perhaps 3, 4, and 6 in. diameter. _ vie Tle 
Boxp anD ANcHORAGE.-For determining surface adhesive 
the will be laid oa a block of concrete 6 in. 


will be such size and shape and such bearing a: as 
to permit a direct pull on the bar. 
For the general tests for bond the will be encased i 
a cylinder 4 in. in diameter and 6 in. long, and one end will ; 
a be flush with the end of the cylinder. Special forms of piece BS 
be used for tests of anchorage. 
- pte —The standard beam test piece will be 8 in. wide, 11 Me 


Bee deep, and 13 ft. long. The center of the reinforcing bars will be oH 
in. | below the top of the beam, where they are are 
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or inclined upward The forms will 

firmly braced to to secure uniform cross-s¢ “section. During con- 
struction the concrete will be well spaded along the = 

te forms to secure a smooth surface. The top will be coated 
= with a thin layer | of. ‘mortar to remove irregularities. For 7 
- da beams of other than standard size special plans will be made.: 
Cotumys.—The size and form of column will be decided upon 
ree 4 a a later date. 10 by 10-in. section and a length of 5, 10, 15 
20 diameters is suggested. Larger sections will be used 
for special tests. The arrangement and distribution of the 
reinforcement will require further planning. 

6. StaBs.—The outline for the form, size, and manner of rein- 
forced concrete slabs will require further planning. 


| TEST PIECES.— The forms of test pieces 


msde in different laboratories may be known to be comparable, " 2 : 


important. that. common regulations be adopted. The making of 
these will involve consultation What i is here out- 
Compression. —Concentric loading is of prime importance in 
compression tests Spherical bearing block, roller bearings 
or hydraulic bearing block should be used. A thin layer ill 
plaster of paris will be | placed between test piece » and enter = 
a plate and allowed to set under a light load. The extenso- 
es! Cri meter gauge length will be 12 in. The arrangement of ex- 
_tensometer will be such that flexural action in the test p 


will be nullified as far as seems possible. 
2 

such as to give a direct pull and avoid flexural stresses in 


test piece. In general the extensometer gauge length will be 
4 in, The arrangement of the contact points and gauge 
bars of the extensometer ‘will be such that the effect of flex- 
= action in the test piece will be slight. ‘Bars for use in n 


- for effect of concrete encasing upon elastic properties of a 


—The me ethod of the load is an con- 
Pig "sideration. | One great defect found in many tests of rein- 


foreed concrete the indefiniteness of the 
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selected has the load applied equally 
at two points, the one- “third points of the span. ‘This loading ome 
does not greatly it in maximum bending moment and in 


1 
: 


‘that except ‘for that due dead load is 
at all points between the two load points. Series of tests. 
will be made with the load applied eq tally at points suf- 
- ficiently numerous to approximate to the conditions of uni- é.. 
form loading and also series with concentrated loading. — The " 


beam supports and the method of applying the load must give 
pick - good bearing and allow adjustment for warped condition of 
beams and for free changes in distances between these points, % 
in general the extensometer gauge length will be about one- 
third of the span length. The general standard for test span 


“will be 1 12 Deflections will be observed the middle of 


4. Tests. —The m method of testing columns 


_ slabs and of testing for shearing resistance is reserved for po 


Mernop OF APPLYING» —Different methods of 
Toads will give quite different results. The effect of continu- 

ous, progressive loading released after each observa- 


au 


‘method of applying the load be postponed until pre- 
‘liminary tests have been made, as the decision of this point © _ 
is a matter of importance. 
6 or Tests aND Numner or Test Pieces.—In 
— more test piece will be made than required for the series, 
- -& the extra one to be used in case of accident to another or of v oi 
marked disagreement among the others. For compression, 
_ tension, shear and bond, five test pieces will be made and = a 
four will constitute a series. For beams, slabs and qeesoedl 
three test pieces will be ‘made and two will constitute a series. 
- Some of the more important series of tests will be dunt 


cated, ‘the work being done i in two laboratories. = 
ror TESTING.— 


be 60 after the test piece a 


The “Mixtures of concrete to be used any 


investigation is 3 not always fully stated in 


attention will be given to this. 
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“SUPERVISION AND ADMINISTRATION, 
It is the plan to have these tests made in the laboratories of « en- 7 
gineering schools, railroads, ete. » which have facilities for the work, 7 


a is expected that much of the work will be done as ng ik by a 
‘senior engineering students, and that this will be greatly gupple- 
mented by volunteer investigators. _ The expense of materials and 
transportation, and of extra labor in making, handling, 


= testing the test pieces be from funds Taised ed by 


‘The general of te will be in of a 
committee of five members to be called the Committee on Tests. 
In the prosecution of the work it will be very necessary to know — 
= and results and to insure uniformity of methods and 
correlation of work, will involve considerable correspondence, 
travel, and supervision, and the committee should have suitable and 


form, and will consult a nd confer with» the 

doing work. The inspectors will be able to be of much service in 
formulating: blanks, collecting existing data, and generally assist- 

ay ing in the investigation. Other help will be employed a as needed. 


but they shall published by students. 
viduals connected with the laboratories may publish ‘results, with 


a the consent of the Joint Committee on Reinforced Concrete. 4 Whigs th 7 7 


me above outline of plan and scope of the investigation | is some- 
ae what tentative and is necessarily incomplete ‘and in some — 
me jddite. When it is known more fully what work will be under- 


taken, full plans and regulations may be made. It may not be i 


a 
ig 
I 
a 


a feasible to « carry out all the work outlined during the first year, and 
Sih it is not unlikely that developments in the investigation will show 

the necessity | of repetition and modification in succeeding y years. 

‘The sub-committee realizes the magnitude of the task 

posed, but it desires to emphasize the importance of the» undertaking 

e teeeret and to express its belief that the results of such an investigation 7 
carried out ins a thorough and way be. 


on 
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ANNOUNCEMENTS. 
The House of the Society i is is open fr rom 19 A. M. - t 


every day, except Sundays, ‘Fourth of 
Ch 


‘ss March 1st, 


and a paper entitled “Technical Methods of Improvement, 


- _ Developed on the Missouri River, by the General Government, from 


1876 to 1903,” by S. Waters 3 Fox, M. Am. Soe. C. E. > will be be pre- 


_ This paper was printed i in n Proceedings | for J January, 1908. ae 


Wednesday, March 15th, 1905.—8, 30 P.M. —At this meeting 
paper entitled “The Compensating Works of the Lake Superior 

Power Company,” y G. F. Stickney, Assoc. M. Soe. » O. 


_ ‘This paper is P inted in tl this number of emer 


ee OF THE BOARD OF DIRECTION: OM 


8. 
LOCAL COMMITTEE: 


M. J. Osporn 
FULLER, 
A. Hanpy, 

S. T. WELLMAN, 


» Manksgiving Day and 

— 

| 

— 

The Thirty-Seventh Annual Convention will be held in Cleve- 

land, Ohio, June 20th-23d,. 1905. The following Committees have 

6S 


ANNOUNCEMENTS. 


"OF 1 THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 


‘The Boston ‘Society of Civil Engineers will welcome any member 
of the American Society of Civil Engineers at its library and reading 


from 9A A. M. to P. M. Members will also be welcome at ‘the mee 
ings, which are held in the same building, on the -evenin 


months, except J uly and | Angust. 
“sy The rooms of The St. Louis Engineers’ Club are in the business 
center” of St. Louis, and visiting engineers are cordially invited to 
use them for mail, telephone service, information, ete. eel 
ae: ‘The courtesies of The Engineers’ Society of Western Pennsylvania a 
have been extended to members of the American Society of Civil En- 
 gineers. | The rooms of the § Society, 410 Penn Ave., Pittsburg, Pa., 
a are open at all times, and meetings are held as ‘liom, except dur- 
July and August. Recunar Section, Third Tuesdays ; CHEMI- 
on 
CAL SECTION, Thursdays following ‘third Tuesdays; MECHANICAL 
_ SEction, First Tuesdays; ‘SrrvTorat | Szcrion, Fourth 7 


Til, tenders to members of this Society the use of in 2 rooms and : 


" facilities, together with the good offices of its Secretary and of a 
‘special committee appointed for that purpose. 
The Civil Engineers’ Club of Cleveland, Ohio, invites n members of 
ee. this Society to make use of the Club 1 rooms, at any time when in 
7 Cleveland. — 4 Cards w will be furnished on application to the Secretary, 
The Engineers’ Club of Central Pennsylvania has established new 
quarters at the corner of Second and Walnut Streets, 
— *~?Pa., and desires to extend the courtesies of the Club to 
of the American Society Civil 


in the Library, upon request, and to charge therefor the actual _— 
the Society for the extra work required. Since that time ‘many 
such searches have been made, and bibliographies and other infor- 
mation | on special subjects furnished. 
ia The ‘resulting satisfaction, to the members who have made use of 
of the in this manner, has been 


The cost is trifling, compared with the value ‘the time of an 
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enginece who up matters: himself, f, and the work can he 


_ Copies of all of are filed, so that in many cases 
it is only necessary to make a | typewritten copy, which reduces the ia 
_ _In asking that such work be undertaken, members should specify 
clearly the subject to be covered, and whether references to general 


books only are desired, | or whether a involv- 


ing search through periodical literature, is desired. 


The first t two volumes of the Proceedings of the 
Engineering Congress are nearly ready for distribution to all 
: Members elected prior to December 31st, 1904. There will be : six 
volumes in all. Members have been notified that they would re- 
ceive these volumes (issued as Parts A, B, C, D, E and F of Vo 4 

» LIV of Transactions) and asked whether they wished them boun 7 . 
in one of the Standard | Bindings. ; A number of Members who have 
their Volumes bound regularly not responded, and conse- 
quently will r receive these volumes in | paper covers, unless an order __ 
a. received at once for their binding. _ It is urged that all who = 

e these volumes bound, and who have not er done ‘80, = 

‘send i in an order such — 


bs 
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a. Unless | otherwise sp specified, books in this list have been donated by ‘the publisher. 
i _ By Henry R. Towne. Leather, 7 x 5 in., illus, 1117 pp. New > 
York, John Wiley & Sons. London, Chapman & Hall, Limited, 


he preface states that this work is a combined handbook of technical oe 
formation and ready-reference catalogue of locks and hardware to meet = 
-meeds of the architectural profession. The author’s experience of thirty years — 

as a manufacturer, it is stated, is a justification for attempting this volume. 
_ Preceded by a glossary of technical terms, the arrangement of the book is as 
- follows: Part I, Narrative and Historical; II, Mechanics of Hardware; III, % 
art Metal Work and Ornament; IV, Locks and Latches ; V, Locks in Sets; VI, 
Plain Hardware; VII, Hardware Groups; VIJI, Cabinet Hardware; IX, Specifi- _ 
_ cations, etc.; X, Miscellaneous Information. There is an alphabetical index of 
ten pages, and a numerical index of fourteen pages. Ornamental hardware is 
also ‘arran#dd;’ alphabetically, by designs and by schools the section devoted 


By Peter Schwamb and L. Merrill. Cloth, 9 =6 in, 

6+264 pp. New York, John Wiley & Sons. ‘London, Chap- 


The preface states, that the main -matter of this work was 


on during 1885, as a basis for instruction in mechanism at the Massachusetts | 
Institute of Technology. — The notes have been revised and such changes and 
additions made as experience has proved advisable. The authors have en- 
-deavored to make the manner of presenting the subject, systematic, clear and 
_ practical. - Such available material has been used as appeared best to accom- — 

sie plish the “object desired and very little claim is made as to its originality. — 


; By. ‘Albert I. Frye, M. Am. Soc. C. E. Cloth in, 9-445 
pp. . New York, Engineering News Publishing Company, 1904, 


? Peal It is stated in the preface, that this book outlines a modern system of right- 
5 oe way surveying, leveling and mapping. Though the system as a whole applies _ 
particularly to railroads, the “adjustment diagram” will be found useful in — 
special adjustment of streets, canals, highways and old boundary lines. This 
method of survey must not be confused with the common one of using the out- 
_ gide head of rail as a base line for locating the various structural features. 
«©? sums of money hav2 been spent for such ‘surveys, ieaving no permanent 
field reference to lines run and recording sets of maps without any measure- — 
- ments whatever. The system here presented, it is stated, gives the most accu- 
i iy a available and permanent records, and reduces the important field measure- 


and<office ‘data -to rectangular; coordinates referred to an established center 

: line: The Journal and Ledger system is a definite plan of rearranging ‘ and = 


THE ARCHITECTS’ DIRECTORY SPECIFICATION INDEX, 1904-05. 
a A Containing a a Complete List of the Architects in the United 
_ States and Canada. Edition 6. Cloth, 10 x 7 in. _ New York, 


- in each state, and the total number for the United States and for poring 
the latest schedule of architect’s charges, and also a list of Landscape Archi- 
tects and one of Naval Architects. It is stated that a very complete list of 
architectural societies is presented, with the names of the principal officers 
and their location, and in the list of architects, abbreviations are given against 
pee: each name indicating membership. The name and location of architectural 
oe schools and periodicals are also given. Under the heading Specification Index 
are classified the more important names and addresses of manufacturers and 


dealers in building materials and eppliances. — 


pany; in with its Exhibit of 
Louisiana Purchase Exposition. Leather, 7 x 5 illus., 323 
Wilmerding, Pa., Westinghouse Air Brake Company, 1904. 
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This the history | of the from the a its use 
on the old “Diligence’’ more than 250 years ago. But the primary purpose, it 
is stated, is to present in a comprehensive way and at the same time in con- 
 densed form, the data that has resulted from the most significant and valuable 
of the practical tests made under conditions found: in actual service, with such 
:. comment as the wider experience of the day seems to justify. _ The contents ae a 
The Growth of Car Braking ; Galton-Westinghouse Tests; and Lyons 
Railway Tests; The Burlington Trials (C., B. & Q. R. B)3 Westinghouse 
Freight Train Trials; The Karner Trials (N. & H. Sang 
Hollow Tests (P. R. R.);_ (Pe (P. R. Nashvtile 
Brake Tests; Absecon ‘Tests: R. R. of 
A TEXT-BOOK ON ROOFS AND BRIDGES. pa 
Part I, Stresses i in Simple Trusses. 
Am. Soe. C. E., and Henry 8. J acoby, Am. Soc. C. E. 
6. Cloth, 9 x 6 in., 10+316 pp., illus. New York, 


Wiley & London, Chapman & Hall, Limited, 1905. $2. 
This volume has been rewritten and reset to properly wy changes _ 
a that have taken place, in the science and art of the construction of simple — 
bridges, since 1888, when the first edition was published; and to give the stu- 
dent the latest point of view. The preface states that’ many historical and 
critical notes have been introduced, showing the best modern practice. The 


has been introduced, the dead load stresses, the live load stresses, the stresses _ 
due to wind and other causes are treated in separate chapters for the common 
forms of simple trusses. _ The modern long span bridges are treated in Chapter 

 V, more than half the material is entirely new, as is all of that given in — 
_ Chapter VI, which treats of portal and sway bracing, bridge members and — 
fioors and plate girders. Chapter VII treats of deflections, and the ge 
tion that the economic depth of a truss is closely the one which gives greatest 
stiffness, the authors believe to be new. Cranes, bents, towers, viaducts and 

other miscellaneous structures are 


ot nearly four pages. 


 «@ ifts have also been received f 


pam. 

Cambridge—Water Board. 4 vol. Poor’s R. R. Manual Co. 

: Case School of Applied Sci. 1 vol. 7 ‘— Ry. Signal Assoc. 1 vol. 
Coast and Geodetic Surv. 1 pam. Rhode Island—State of Health. 

pam. - Richardson, H. B. 1 pam. 


peas 
udley, C. B. 1 pam. 
‘Ind. —Board of Health. 1 bd. vol. Sherwood, F. “4 vol. 
Inst. of Civ. Engrs. 2 vols. >)... Eastern Ry. Co. 1 
Inst. of Min. & Metallurgy. 1 bd. vol. es eo Engr. 1 bd. vol. a 
_Interborough Rapid Transit Co. 1 bd. U . S. Commr. School of APB licati 
J. S. Engrs. School o atior 
Koninklijk Inst. van _Ingenieurs. §. Forestry, Bureau of. 
lass. ——Harbor & Land ‘Comm: ors. 


Mass. Inst. of Tech. 
Mexican Central Ry. Co. Ltd. 
a Met. Ry. Co. 1 pam. 
National Arts Club. 1 pam. War Dept. 17 Specif 
National Assoc. of Mfgrs. of Univ. of Il. 1 ‘pam. 
x, Y., R. R. Branch, Y. M. C ‘Univ. of Pa. i vol. 
Y.—State Engr. Surv. 1 4 U. S.—Patent Office. vol. 
Oberlin Coll. 1 pam. Unknown. 1 pam. 


- Ontario—Bureau of Mines. mo | bd. vol. 4 Waddell, J. A. L. 2 pal 
Ontario L 


Conn State Board of ‘Health. bd. Rugby Eng. Soc. 1 bd. vol. 


and San Francisco R. 
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ACCESSIONS 


unt of 
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A Text- Book on the Construction, 


New York, Green & Company, 1904. 
Cours de _Navigation Interieure. Vol. Canaux. 


‘Treatise on Civil Engineering; By W. Patton. Edition 
New York, J ohn Wiley & ‘Sons. & Hall, 


Materials of f Construction a Treatise for Engineer on 


the Strength of Engineering Materials. By J. B. Johnson. Edition 


revised and enlarged. New York, Se ohn n Wiley Sons, London, 

Verdampfen, Kondensieren und Kuhlen; ge Formeln 
und Tabellen fiir den Praktischen Gebrauch. Von E. ‘Hausbrand. 

Edition 3, revised Berlin, Julius Springer, 1904. 


‘Electric ‘Smelting and Refining; the Bxtraction ‘Treat- 
cS = of Metals by Means « of the Electric Current. By W. Borchers. 
Second English edition. Charles, Griffin & Company, 


(including 4 duplicates)... ‘ 


By purchase. .. 
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__ SUMMARY OF ACCESSIONS. 


Membership. 


City of Mexico, Mexico 
WHITE, Sir WILLIAM HENRY. Bristol 
dens, Putney Heath, S. W., London, England....... 1904 


ALLEN, HENRY CLAYTON. "Special Deputy State 1891 
Engr., DeGraat Bldg., Albany (Res., Assoc. M. July 1 


-Delawar re St., Syracuse), N.Y 3, , 1905 


880. 


CM. Jan. 31, » 1905, 
ERNEST W Engr., ‘Wa ater. -Works and 
Sewers, Isthmian Canal Comm., “Cristobal, Canal 


SPENCER. Capt., Cor ps of Engrs., U.S. 8. 

CroziER, WILLIAM. Brig.-Gen., Chf. of Ordnance, U. 

Jr. Asst. Prof. of Civ. Eng,, College 
‘Hall, Univ. of Pennsylvania, Philadelphia, Pa... 

JACOB MARTIN. N. Chf. ‘Engr., BR R.&P. Ry. 


“443 Liberty St., New York City. 1905 
JAMES 66 Broadway, New York City. 
CuRTIS EDWIN. M. of W., 
O. & W. Ry. Co., Middletown, N.¥................ 
JOHN ALBERT. Asst. Engr., Bridge Dept., 519 


West 124th St., New York City 1905 


es RAPHAEL CHART. 2728 Pennsylvania Ave., N. W. 


ak 
Sxow, FRANKLIN Washington St., Brook- 


= & Triest Co. Cortlandt New York 


J 
= 
x 
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t, JOSEPH Bovine. Cons. Engr., 


& Co. ., B17 East 80th St., York City... Feb. 1905 
North Riv. Div., ¥ N. & L. Assoc. M. Jan. 1905 
West 33d St., New York City........ 
Coxe, HARRY OUTER. 547 Carlton Ave., Brooklyn, N.Y. Jan. 1905 
May 3, 1898 
M. Jan. 4, 1905 
WILLIAMS. Care, Foundation & 1903 4 
Constr. Co., 35} 5 Nassau St., New York City { Assoc. M. Jan. 1905 


Ww. I. & Div. , Penn. Assoc. M. Feb. 1905 


Ora 127 Caseadilla Pl., "Feb. 4 1905 


LUTHER STEVENS. ig. Asst. Engr. N. 


J 2, 1901. 
Assoc. M. Jan. 4,1905 


M. Jan. “31, 1905 


Var, JOHN 102 Fulton St., N.J. 4 1905 


IRE, Mosms EDMUND. in Chg., in 
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Date of 
_Membersh 


ROBERT EDW ‘ARD. ‘Framingham, “Mass. 


ean 430 West 118th St., New York 
Hoaan, JOHN PHILIP. 430 West 118th St., New 
EUGENE NATHAN. Concrete 8t Steel E Engr., » 609 609 
House Bldg., Pittsburg, Pa. 
THAYER. 157 West 47th St., New York 


Siocum, CURLYS Lyon. Room 301, R. R. Bldg., New 


WALTER JAMES. Eng. Aid, Reclamation Serv- 
City, Utah.. Nov, 1, 1904 
Office of Asst. Engr. of Constr., Newark, N. Jan. 1905 
SUETENDAEL, ACHILLE OCTAVE. Yonkers, N. 3, 1905 


Warre, ‘CRAMER. 17 7 Greenvale Ave. 


ANTHONY, WALTER 


EDWARD SHERMAN. . _. Elected Member, November 4th, 1885 
Elected Associate, February 


died January 5th, 1905. 
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= | Popr, Macy TANTO! 4990: died December 


‘CURRENT ENGINEERING LITERATURE, [Society 


MONTHLY LIST OF RECENT ENGINEERING ARTICLES OF 


(January 9th, 1905, to February 3d, 1905.) 


Nore— —Fhie list is published for the purpose of placing before othe 
‘members of the Society the titles of current engineering articles, 
can. be referred to in any available. engineering library, or can 


_ be procured by addressing the publication directly, the address and > 


price being given wherever 
In the subjoined list of articles references are given by the nu 


m- 
ber prefixed to each journal in this 


in 


ay Journal, Assoc. Eng. Soc., 2° Journal, New England Water-| 
South Fourth  S&t., Phila- Works Assoc., Boston, $1. 
delphia, Pa., 30c. Journal, Society of Arts, Lon- 
Proceedings, Engrs. Club of don, England, 15c. 
* Phila., 1122 Girard St., Phil- ( Annales des Travaux Publics de 
adelphia, Pa. Belgique, Brussels, Belgium. 
Journal, Franklin Inst., Phila- Annales de VAssoc. des Ing. 
) Journal, Western Soc. of Engrs., _- Gand, Brussels, Belgium. 
Monadnock Block, Chicago, Ill. Memoires et Compte Rendu des 
® ‘Transactions, Can. Soc. Travaux, Soc. Ing. Civ. 
Montreal, Que., Canada. |. _ France, Paris, France, 
6) School at Mines Quarterly, Co- (33) Le Genie Civil, Paris, France. 
Jumbia Univ., New York City, (34) Portefeuille Economique des Ma- 
chines, Paris, France. 


tere 


ay ‘Technology Quarterly, Mass. Inst. (35) Annales de ‘la Con- 
Tech., Boston, Mass., 75¢. struction, Paris, France. 


} 8) Stevens Institute Indicator, Ste- (36) La_ Revue Paris, 
Inst., Hoboken, N. France. 
BD de Mecanique, Paris, 

‘ee City, 25c. (38) Revue Generale des Chemins de 
(10) Cassier’s Magazine, New ¥ Tramways, Paris, 

1) Engineering (London), (39) Railway Master 
‘Wiley, New York City, 10c. 
2) The Engineer (London), Inter- Railway Age, 
\ national News Co., New York (41) Modern Machinery, Chicago, 7 
ineering Ni ~ New “York (42) Am. Inst. Elect. 
ity, 15c. Engrs., New York City, 50c. 
x 


York City, 12c. (43) Ann 


Paris, France. 
Gazette, New York city, 3 


(44) Journal, Military Service ‘Inst!- 
tution, Governor’s Island, New 
‘York Harbor, 50c. 
N 48) and Minerals, Scranton, 
ew Pa., 20c. 
Re- (46) ‘American, New York 


Cc 
view, Chicago, Ill., 10c. 
ay) Beientifc American Supplement, Manches- 
Ingenieure, Berlin, Germany. 
(49) Zeitschrift fur Bauwesen, Berlin, 
Stahl und Eisen, Diisseldorf, 
(1) Deutsche * Berlin, 
merican Gas Light Journal, 
4 New York City, _ (52) Rigasche Zeitung, Riga, 
(25) American Engineer, Russia. — 
(53) Zeitschrift, -‘Oesterreichischer In- 
Electrical Review, London, Bng- genieur und Architekten 
land. @in, Vienna, Austria. 
; (27) Electrical World end “Engineer, (54) Transactions, Am. Soc. 
New York City, 10c. ew York City, $5. 
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55 Transactions, Am. Soc. » (68) Mining Eng-| 

(56) Transactions, Am. Inst. - Mill Owners, New York City, 10c. A> 
va Engrs., New York City, so" “al (70) Engineering Review, New York 

lan Iron and Steel Inst, 


Penn Ave., Pittsburg, ‘Street Railway Review, Chicago, 
“of 


Transactions, ‘Mining Inst. (73) Electrician, London, 
London and New- 


(60) dian (74) comin, Inst. of Min. and 


Metal., London, England. 
apolis, Ind., 25c. 


75) Pt ceedings, Inst. of Mech. 
(61) Proceedings," Western Railway “BEngrs., London, England. 
25 Dearborn St., Chi- 76) Brick, Chicago, 10c. 
(62) American Manufacturer and Iron ) &rs., 
59 Ninth St., (78) Beton und Eisen, Vienna, 


tria 
(63) Minutes 0 of Proceedings, Inst. ©. © (79) Forscherarbeiten, Vienna, Aue 
(65) Official Proceedings, New York onindustrie-Zeitung, e 


"Railroad Club, rookl n, N. Y. 
(66) Journal of Gas Lighting, Wiesbaden, 
‘Cement Engineering News, (82) Dinglers Polytechnisches— Jou 
Chicago, ITl., 25c. Berlin, Germany. 


? OF ARTICLES. 
General Methods for the Calculation of Statically Bridges, 
Used in the Check Calculations of Designs for the Manhattan Bridge and ~ 
the Blackwell’s Island Bridge, New York.* Frank H. Cilley. (54) Vol. 53. 
The Boston Bridge Works.* (14) Jan. 14. 
hee The Substructure of the Cambridge Bridge, Boston.* (14) Jan. 14. os 
A 100-Foot Plate-Girder Span with Unusual Bearings.* (14) Jan. .- 
-Trunnion Bascule Bridge at Northwestern Ave., Chicago. (43) Jan. 
The Bethlehem Junction Bridge.* (14) Jan. 21. 


of the Bridge, Pitisbure, Pa.* Willis Whited, 


J 
As Jan. 


(15) Jan. 27. 


of Steel Eye- Bars. 


la Partie “Tour- 


1905. 


der Scheitelstirke Steinerner Dreigelenkbritcken * Wilh. Schnidt- 
mann. (51) Dec. 30. 

alkenbriicke in Eisenbeton in ‘Bamberg.* Luft. Jan. 

Statischen Untersuchung von Flachen Gewélben. Josef Schreier. (83) 


Streben-Auswechslung mit cinem Zugstangen-Systeme an einer Hisenbahn-Gitter- 
briicke.* Julius Novak. Jan. 13. 


Some Interesting Phases of Distance (Telephony.* G. McMeen. Dec, 
Press Button Electric Lift.* (12) Dec. 30 


The Automatic v. the Manual Telephone Exchange. B. Miller. a 
gstract of Paper read before the International Elec. Cong. (26) Dec. 30. 
‘The Uncertainty of Fuses. (26) Dec. 30. 
A Method of Designing Induction Motors.* H. M, Hobart. | (Abstract of Paper — 
___read before the International Elec. Cong.) Dec. 30. 
High-Frequency Telephone Circuit Tests. A. E. Kennelly. (Abstract of Paper ne 
before the International Elec. Cong.) (26) Dec. 30. 
A Multiple-Dial Potentiometer.* BB Campbell. (26) Dec. 
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4 000- Generators for the California Gas Blectric Corporation.* (27) 


q Andrews. (73) Jan. 13. | 


Messrs. Schneider and Co.’s Electricity 


Telephony.* (11) y Works.© 


Standard Form of Tender for Cables. (73) Jan.6. : 
Recent Developments in Self-Excited Compounded Alternators.* Alexander He 


Tana. (Abstract of read before the Blec. Cong.) (7 


A Direct Measurement | of the Thomson Thermoelectric "Coefficient in Soft Iron. 7 
Edwin H. Hall. (Abstract of Paper read before the Amer. Assoc. for the 
Transmission of Electrical Without as a Means for Further 
ing Peace. Nikola Tesla. (27) Jan. 7. < 
a Testing Laboratories.* ‘Clayton H. ‘Sharp. (27) Serial beginning 


On Direct-Current Balancers.* A. E. Kennelly and S. E. Whiting. (27) Jan. . 
of Thermoelectric Receivers for Electric Waves. A.D D. Cole. 
an 
b Bas Ratio between Electrical and Gravitational Forces. Bergen Davis. (Paper 
read before the Amer. Assoc. for the Advancement of Science.) (27) Jan. dl 
‘Inter Pole Variable Speed Motor.* (27) Jan. 7; (40) Jan. 27; (17) Jan. 28. 
I. T. E. Circuit-Breaker.* (27) Jan. 7. 
000-Volt Testing Transformer.* J. J. Frank. (27) Jan. 7. 
Roller Direct-Reading Bend Tester.* (27) Jan. 7. Sat acai 
Canadian Niagara Power To-Day.* (27) Jan. 7 
Direct Wheatstone Working Between — Ww W. Stratford- 
Discriminating Relays and Cut- Outs. ts. 1 M. B. Field. Jen. 
The Diesel Engine in Electricity Generating Stations. A. J. Laween. 
(27) Jan. 14. 


5 Mercury Tubes in a Newspaper Pressroom. * 


Commutation at Starting of Current Motors” with, ‘Commutator, 


Marius Latour. (27) Jan.14. 
_ Wireless Telegraphy and War Correspondence.* Lionel James. _ (29) Ja 20 
The Electrical Equipment of a London Hospital.* (26) Jan. 20. 7 
- The Sullivan Outgoing Signal Recorder.* (26) Jan. 20; (73) Jan . 2 aa 
Sub-Station of the Metropolitan Electric Supply Co.* 
an 
A New American System ‘Wireless Telegraphy. Frederick Collins 
‘he Electrical Bauipenent of the Bellevue- Stratford Hotel, Philadelphia. 
The Orling-Armstrong Electro-Capillary Recorder.* (19) ‘Jan. 21 
tlectrical Power from the Welland Canal.* (27) Jan. 21. Eb, 
ydro-Electric Power Plants Niagara District.* 
Smith. (9) Feb. 
rooke ) e 
“District Electric Power Distribution.* (27) Jan. 28. 
ennelly. ) Jan. 
The Tantalum Incandescent Lamp.* (27) ‘Jan. 28. | 
Central Station Distribution. C. H. Williams. (Abstract of _— read before i 
N 
Cc 
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the Northwestern Elec. Assoc.) (27) Jan. 28. 
ovel Construction of Direct- Current Motors.* Jan. 28. 
eries Alternating Arc Lamps. E. P. Warner. 
_ the Northwestern Elec. Assoc.) (27) Jan. 
rossing Railroads by Power Transmission 5H ca: P. M. Lincoln. 
from Journal of the Electric Club of Pittsburg.) (14) Jan. 28. | *t 
Tests of Auxiliaries at the Cambridge Electric Light Station. 
(Abstract from the Harvard Journal.) (14) 28. 
Model Electric Mining Plant he First High-Tension 
Built in America by a Mining for Its Own Use.* A. Phare. 
(10) Feb. 
Widening Use of Small Electric ‘Motors, with Special to Ameri- 
gan Practice.* F. H. Kimball. (10) Serial beginning Feb. 3 ~ 
Breaks in Overland Telegraphic Communication Due to Storms: 
Remedies. William Maver, Jr. (10) Feb. 
Special Forms of Cranes.* Joseph "Horner. (10) Serial beginning Feb. ae 
De Forest-Ives Electric Wave-Length Standard.* A. ee 
‘The Installation of a Transmission Plant. ( i Journal. Weer fs 
Opening of the Niagara Canadian Power s Plant. (46) Feb. 
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pour les Offres, la Fourniture et les Essais de es, Blectriques 
Proposées par les Associations Frangaises a’Appareils 

Installation Electrique la -Conradi Friedmann.* Emile 


Abstimmung in der Drahtlosen Gustav Hichorn. yan. 
an 
Das Verhalten und die Pflege des Ko Kommutators im Betrie ebe.* Karl ‘Klein. 
(82) Jan. 14. 
Die Dampfmaschinenanlage des Drehstromwerkes ow Stadt Hannover.* Gustav _ 
Explosionsmotoren mit Einfiihrung Verdampfender Flissigkeiten. K. Schreber. _ 
(Paper read before Breslau.) (82) 
Trials of the Troops Dufferi 11 
Engines of H. S. Black Prince. ‘ (12) Dec. 
Modern and Electrical Equipment at Yarrow Yards in ‘England. 
: Frank C. Perkins. (41) Jan. 
Machinery of the Italian Battleship (12) 
The Machinery of H. M. S. Argyll.* 1) Jan. 
The Clyde and Naval Work. (12) 13. 
Salvage of Ships.* (11) Serial beginning Jan. 20. 
Some Vessels of the Russian Baltic Fleet.* (12) Jan. 20. | Par 
Progress of Warships and Machinery Building in England. (12) Jan. 20. . 
A Twelve-Cylinder 150 B. H. P. Racing Marine Gasoline Motor. “iN ay) Jan. 28. 
The Turret and Barbette of a Battleship.* (46) Feb. 4. 
Notice sur les Procédés a l’Air Comprimé Employés pour la 
oe ‘@’un Nouveau Bassin a Radoub dans |’Arsenal Maritime de la Carraca (prés si 


The Garrett Re-Heating Furnace.* J. S. Trinham. read before the 
Staffordshire Iron and Steel Inst.) (22) Dec. 30. 
Wheel Cutting Machines. Thomas R. Shaw. Serial beginning Dec. 
Combined Coking and Sprinkling Stoker.* (47) Dec. 31. 
Hamilton’s Four-Stroke Cycle Gas Engine.* (47) Dec. 
Chelmsford Motor Omnibuses: Great Western (21) Jan. a 
Petrolite Lamps.* (21) Jan. 
An Automobile Freight Truck.* Jan. * 
About Corliss Valves. W. H. Ww akeman. (From Graphite.) ¥ ) 


A Model Sand- Brick Plant. i. oO. Duerr. Paper read the 


National Assoc. of Mfrs. of Sand-Lime Products.) (76) Jan. 

Drying of Sand. P. L. Simpson. (Abstract of Paper read before the mania nF oe 

Assoc. of Mfrs. of Sand-Lime Products.) (76) Jam. 


Methods of Manufacture.* 8S. V. Peppel. (Abstract of Paper read before the ea) 


“National Assoc. of Mfrs. of Sand-Lime Products.) * (76) Jan. 

An Electrical Car Installation for the Chicago Brick Co.* 
Generation of Steam by Waste Heat from Water-Gas Plant.* (Two Papers read a 

before the Amer. Gaslight Assoc.) (66) Jan. 3. 
Distillation of Coal by Means of Highly-Heated Gas. (66) a : 


The_Flow of Gas Through Passages in_ Gas Openings 


Valves, etc. F. Southwell- “Cripps, Assoc. M. Inst. (66) Jan. 3. 
Conway Corporation Gas-Works.* (66) Jan. 3. 
The Design of Drop Valves.* (12) Jan. 6. | 
_ New Electrical Ignition for Petrol Motor-Cars.* (26) Jan. 6. 
Practical Data on Buropean Steam -Turbines.* 
An Improved ‘Lathe with ¢ Quick- Feed Device. Jan. 1. 
_ A New Design of Engine Lathe.* (17) Jan. 7. ~~ | 
Reversible Internal-Combustion _Engine.* (47) ‘Jan. 7. 
Fan and Blower Tests. * H. EB. Field. (Paper presented 
_ Notes on Power Production. McClellan. (24) Jan. 9. 


| 

| 

- 
— 

— 

— 

— 
— 
84 — 
— 
— 
— 


g 

P 
4 
| 7 


The Naphthaline Question at the Bradford Meeting of the Yorkshire Junior Gas ; 
Association.* (From Journal of Gas Lighting.) (24) Jan. 
Gas Works and Gas Supply of Lausanne. (66) Jan. 10 7 
Direct Casting from the Blast Furnace: The Methods’ of Production of Cast 
nak Iron Tunnel Segments as Pursued at the Works of Thomas Butlin & ~ 
‘Limited, Wellingborough, Northamptonshire, — (20) Jan. 
The Norwalk Air Compressor.* (20) Jan. 12, 62) Jan. 12.0 
Coil Clutch Reversing Gear for Rolling Mills.* (62) Jan. =. 
Calorimetry. John F. Simmance. (11) Jan. 138.0 
Petroleum and Petrol Engines.* (12) Jan. 13. 
Standardising Electric Motors for Machine Tools. _ (Two Papers read before the 
American Machine Tool Builders’ Assoc.) (12) Jan. 13. 
The Compound Steam-Turbine.* (11) Serial Jan. 13. = 
Cylindrical Water-Tube Boiler.* (12) Jan. 13. 
The Electra Steam Turbine.* Walter Rappaport. (26) Jen. 138. 
Pattern Making. R. Watson. (Paper read before the Rugby eens Soc. » 
"Pressure Raising Plant at the Dover Works.* (From Journal” 


of Gas ) (24) Jan. 16. 
Carbonizing in ~ (From the Gas World.) ‘Jan. 
The ‘‘Helios” DiesStock (66) Jan. 17 
‘The Trend of Gas Invention. (66) Jan. 17. 
The Theory of the Incandescent Mantle. Vivian B. Lewes. (Lecture end the 
Junior Inst. of Engrs.) (66) Jan. 17. 7 
Coke Handling Plant at the Rossendale Union ‘Gas- Works. * (66) Jan. 17. 
wer Steam Turbine Fan Blower Set.* 
The Ess Ess Revolving Chuck.* Jan 19. 
oa as Fuel for Core Ovens.* S. F. Barnes. (Paper read before the Phila- 
-delphia Foundrymen’s Assoc.) (20) Jan. 19. 
: ‘The Calorific Values of Solid and Gaseous Fuels. (11) Jan. 2 
a ° New Type of Explosion Engine.* (12) Jan. 20, © 
he Kryszat Air-Compressor.* (11) Jan. 20, 
A Comparison of Different Types of Steam Turbine.* R. M. Neilson. (Paper 4 
before the Manchester Assoc. bell Engrs.) Serial beginning Jan. 
Abstract (12) Jan. 20. 
Producer Gas from Common Bitumincus Slack. (22) Jan. 20. 
Improved Compensated Speed Indicator.* (73) Jan. 20. 30, 
The Latest German Form of Vertical cw Setting: Making Gas a “Eatcely 
Free from Naphthalene.” (24) Jan. 23. 
on the Thermal Efficiency of Modern | Motive-Power Engines, 
Thwaite. (From Vulcan.) (66) Jan. 24. 
The Setting or Hydration of Portland Gement. Clifford Richardson. (Paper 
read before the Assoc. of Amer. Portland Cement (13) Jan. 26. 
The Prentice Vertical Drill.* (20) Jan. 26 
‘The International Portland Cement Works at Hull, P. Q., , Canada. John Me- 
Clelland Bulkley. (14) Jan. i: 
Application of Motors to Machine Tools. M. Barr. 28. 
_ An Interesting Producer-Gas Plant.* Emile Guarini. (19) Jan. i: 
Incandescent Lighting by Means of Acetylene and the at KR of Acety- — 
lene. _N. Caro. (Abstract translated from Revue Generale Pure 
et Appliquée.) (19) Jan. 28. 
_A New Type of Rotary Pump.* Emile Guarini. (19) Jan. 28. ante 
ze The Economy of Small-Size Coal for the Power Plant. Percival Robert Moses. 


 Multi- Speed Motor. (25) Feb. 
_ Electrically Operated Lathes in Modern European and American Shops.* sineane 
_ ‘Strength and Proportion of Members to Resist a — Moment of Force.* 
Lathe Attachment for Forming “and Convex Surfaces.* Oscar BE. 
Perrigo. (41) Feb. 
Making a Small Curtis H. ‘Travis. (64) Feb. 
A Unique Boiler Setting.* (64) Feb. 
indicating Westinghouse Engines.* H. L. Strong. (64) Feb © 
Power Required. Auxiliaries in a Steam Turbine Paint.* ods. 
‘The Kerr Compound Steam Turbine.* (64) Feb. 
New Design of Clam- and Dredge Bucket.* (14) ‘Jan. 28; 


A New Water- ‘Tube. Boiler. (13). Feb. 2. 
The Wagner Cold Saws.* (20) Feb. 2. ae ; 

The Interpole Variable Speed Motor.* (20) Feb. 2. 
‘Pneumatic Tools in Foundry Practice. Charles H. Thomas. (Paper before | 
the Associated Foundry Foremen.) (20) Feb. 2, 
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Open Feed Water Heaters in Connection with Steam Turbines.* (20) Feb. 2. — 
Coal and Ore Handling Plant in the Island of Elba.* (19) Feb. 4. — | a 
Application of the Gas Engine to the Locomotive and Steamship.* (19) Feb. 4. 
Automobiles & Trois Essieux: ‘Suspension Systéme Lindecker. 
Force Motrice a Exposition de Saint Louis. L. Plaud. (33) Serial 
Uber Gross-Gasmaschinen. Eugen Meyer. (Paper read b before the Verein 
deutscher BHisenhiittenleute.) (50) Serial beginning Jam. 
Das Trocknen von Kalksandsteinen und Ziegeln.* (80) Jan. 5. Bae ae 
i Schwimmkran fiir den Hafen der Stadt Riga.* lL. Miiller. (48) Jan. 7. 
Riickkiihlwerke.* Otto H. Mueller, Jr. (48) Serial beginning Jan. 7. 
Neuere Schmiedemaschinen.* P. M@dller. (48) Jan. 7. 
‘Die Reuchfrage, die Beziehungen zwischen der Rauchentwicklungen und der 
Ausnutzung der Brennstoffe, und die Mittel und Wege zur Rauchvermin- > 
derung im Feuerungsbetrieb. F. Haier. (48) Jan. 7. 7 
a Bemessung der _ Auslassteuerung der Dampfmaschinen auf Grund der — 
ii (82) Serial beginning Jan. 7. 
©. Herre. (82) Serial beginning 
= iiber Herstellung und Bigenschaften der Treibriemen. 
Serial beginning Jan. 7. 
Die Graphitschmierung.* K. Lenz. ‘Serial beginning Jan. 
_ Kokséfen, Bauart Collin.* Fr. Frolich. (48) Jan. 21. | 7 
inning Dampfzylindern.* * Stanislaw Brokman. Seria 
A New Development { in Cowper Hot Blast Stoves.* (22) Dec. 
‘The Neuburg-Minet Electric Furnace for the Production of Iron & -‘Steel.* 
a Albert Neuburger and A. Minet. (68) Dec. 31. ps 
Refining of Lead and the Treatment of the | Slimes 
 Therefrom at the Canadian — ‘Works at British 
Robert L. Whitehead. (45) Jan. 
in the United States. Charles H. Fulton. (16) Jan. 5. 

= Metallurgical Progress in Africa and Australia. Alfred (16) Jan. 5. 

Furnace Vertical (11) Jan. 6. 

Iron. Thomas D West. Iron and Steel Magonine. 
‘The Preparation of Fine Material for J. Greenway. (16) Jan. 12. 
Crushing with Rolls.* R. K. Humphrey. (16) Jan. 12. 

; Rolls for Uneven Angles.* William Hirst. (20) Serial beginning Jen, 

Stock in the Blast Furnace. * Jos. E. John J. Porter. 


The Last Spook of the Blast Furnace. A. -D. Elbers. (62) Jan.19. a 

An Investigation of the Properties of Zinc Coatings. _ Charles F. Burgess. 
(From Electrochemical and Metallurgical Industry.) 

Note sur les Fours d’Essai.* Borne-Bornet. (36) Dec. 25. 

Ist Es Vorteilhaft, den Hochofengebldsewind zu Trocknen? Bernhard Osann. 
(SO) Jan. 

‘Uber den Hinfluss von ‘Koblenstoff, Phosphor, und Schwefel aut aie 
Bruchfestigkeit des Martinstahls. (50) Serial beginning Jan. nae : 

-Lochnersche Trocknungsyerfahren.* Wedemeyer. 

Amerikanische Hisenhiitten.* Max KirGort. (48) Jan. 2 


Capture ‘Port Arthur.* Richard ‘Barry. (46) 

Mines and Subterranean ‘Torpedoes at Port Arthur. (rr. ‘from La Nature.) 


Electric Winding Engine at_the Tiremande 
orrugated Tubbings for Lining Colliery Shafts.* Heise. (From 
Advantages of Coal-Cutting Machines. (47) Dec. 31. 
Air-Compressor Plant of the Homestake Mining Company.* an Jan. 
| Fuel Testing: A Description of the Plant of The a States Geological Sur- 
: 2 vey at the Louisiana Purchase Exposition.* (45) Jan. + 
+3 _ The Preparation of Anthracite in the Schuylkill Region of Pennsylvania: The 
Methods and Machinery Employed at the Hammond Breaker.* (45) 
The Power Plant of the De Beers Consolidated Mines, Ltd.: A Description of 
; Steam Turbines and Electrical Apparatus at the Diamond Fields of Kim- 
_ berley, South Africa.* Alpheus F. Jan. 7. 
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Power Coa ) Jan. 1 
The Belt Conveyor as an Elevator. (12) Jen. 13. 
The New Williamthorpe Pit of the Hardwick Colliery Company." 
Jan. 


Jan. 14. 
stone Handling ‘Plan 
Breakdown of a Cutter * (22) 20. 
Aerial Ropeway at the Barrow Collieries, Barnsley.* (22) Jan. 20. 
The Pratt Coal Mines in Alabama.* W. R. Crane. (16) Jan. 3. 
A Model Electric Mining Plant: The First High-Tension Transmission Plant 
Built in America by a Mining Company for Its we ‘Use. * H. A. Pharo. 
(10) Feb. 
Voyage Minier au Nord- Ouest Canadien. * M. Bel. (32) ‘Nov. 


Phenomenal Land Slide.* D. D. Clarke. (54) Vol. 53. 


=? 


Gity of Dublin Electric Lighting.* (11) Dec. 30. 
The Continental Fire Service. Edwin O. Sachs. (11) Serial beginning — 43. 7 
Broken-Stone Roads. Reginald Ryves. (11) Serial beginning Jan. 
Removal of Snow from City Streets. __ Leicester Allen. (14) Jan. 21. 
A Boulevard Supported on Cantilevers.* (14) Jan. 28. Nae : 
Arroseuse Bilectrique de la Ville de Cologne.* 8B. Géron. (33)_ 
Recherches les au * Léon Guillet. (3) Serial begin- 


Some Notes on the of Samuel Tobias Wagner, M. ~ 
Theory and Practice of Single Track Blocking. Emerson. (65) Dec. 
The Balanced Compound: Results Obtained from Lawford H. Fry. 
Clearance and Valve Events. W. Young. (61) Dec. 
a Express Passenger Locomotive for the Great Gentral baile) ae (11) ‘Dec. 30. = 
15-ton Covered Goods Wagon: Great Central Railway.* (21) Jan. 
-Powles and Moore’s Patent One-Wire Block Instrument. Jan, 
Motor Carriages: Great Western Jane 
Threads for Grease Cup Plungers.* (39) Jan. 
The Ganz and Co. Motor Car.* (39) 
Pacific 2-8-2 Type of Freight Locomotive.* (39) Jan. 
bee Steam Locomotives Must be Replaced by Blectric Locomotives for the 
ee: Ieaviest Freight Service. H. Ward Leonard. (27) Jan. 7. - 
The New Steel Ferry-House of the Central R. R. of New Jersey.® 
The Somerset Railway Extension. (14) Jan. 7 
The Extension of the New York Rapid Transit Lines.* (14) Jan. 7. Ie 
Ino. Lynch. - (Paper r read before the Northwest Ry Club.) 
an 
The Lackawanna & ‘Wyoming Valley Third- Rail Electric Road. (18) 
Long Island City Power House of the Pennsylvania Railroad. Jan. 
‘The Schmidt Smoke Tube Steam Superheater.* (62) Jan. 12. ats ac 


New Bogies for the Blberfeld Suspension Railway.* (12) Jen. 2 13. 
Petrol Locomotive for Light Railways (2-ft. 914-in. . Gauge).* (11) Jan. 13. 
Midland Railway London Widenings. (12) Jan. 13. 
Chicago Railway Terminals.* Frederic A. Delano. (15) Jan. 18. 
_ Interlocking Plants of the Metropolitan Elevated Railway, Chicago 
+ Locomotive for the Northeastern Railway of England. ad 
Forest Park Bridge, Wabash R. R. (18) Jan. 14. Be 
Staybolts. J. J. Ewing. (18) Jan. 14. a 


yal read — as Ry. Signal Assoc.) (15) Jan. 13; (18) Jan. 14; (13) © 

Study in Locomotive Counterbalancing. Irving G. Do owns. 

(Paper presented before the Central Ry. Club.) (18) Jan. 14. 
The pose sch Valve Coupling ¢ and Dust Guard.* (18) _Jan. as 
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‘Storage Batteries for Block Signal Work.* Edward L. ‘Reynolds. ‘(Abstract of 
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A Comparison of Alternating- Current Railway Systems.* Haltbers. 
Jan. 14. in ahs, 
A French Opinion on American Locomotives. * Daniel gy (19) Jan. 14. 
Teaming Yards at Railway Stations. H. J. Pfeifer. of read 
‘before the St. Louis Ry. Club.) (13) Jan. 19; (15) Jan. 20. 
‘The Steelwork of the Lehigh Valley R. R. Shops at Sayre.* all (40) Jan. 20; : (18) 
Jan. 21; (14) Jan. 21; (20) Jan. 26; (15) Jan. ; 
Lake Shore and Michigan Southern Locomotive at St. Ww. Hanbury, 
Assoc. M. Inst. C. E. (11) Jan. 20. a 
The Application of Electricity to Steam Roads. | L. 8. Cass. fe (Extracts | from a 
Paper read before the Iowa Ry. Club.) | 
“Mikado (2-8-2) Locomotive for the Northern Pacific.* 
; Carbonic Acid Gas for Signals. P. G. Ten Eyck. | 
"The Friburg-Morat-Anet Electric Railroad.* 
High Capacity Cars on the Great Central of England. - * (18) Jan. “20. oh 
Cole’s Radial Locomotive Truck.* (15) Jan. 20. 
Railway Telephone Service.* ) Jan. 20. 
Electric Locomotives for Goods Traffic on the North- Eastern Railway.’ bd (22) 
‘The Forsyth Automatic Train Pipe Coupler. (40) Jan. 
Recent Locomotive Work on the Midland Railway. enc —— Marte 
Serial beginning Jan. 20. 
“Steam- Turbine Power Plant of the New York, New Haven | & Hartford, R. R., 
Warren, R. (14) Jan. 21; (17) Jan. 21. 
Building of the Chicago, Cincinnati & Louisville and Cincinnati, Richmond 
and Muncie Railroads. H. L. Weber and Fred. R. Charles. (14) Jan. 21. _ a 
Tests of the New York Central Electric Locomotive.* (17) Jan. 21. 
a? Framework of the New Locomotive Repair _Shops of the Lehigh Valley 
R. R. at Sayre, Pa.* D. C. N. Collins, M. Am. Soc. C. E. (13) Jan. 26. os 
‘The New Hudson River Tunnels.* (13) Jan. 26. 
-Anti-Creeping Clamps for Railway Rails.* Jan. 
Progress in the Use of the Block System.* (15) Jan. 27. 
~The De Glehn Compound on the Great Western of England.* | (40) Jan. 27. a 
Crossing Railroads by Power Transmission Lines. M. Lincoln. 
from Journal of the Electric Club of Pittsburg.) (14) Jan. 28. es 
~The Compressed Air Power Plants for the Pennsyivania Railroad Tunnels, 3 New pe _— 
York. (14) Jan, 28; (18) Jan. 28. 
Work of the P. R. R. in Planting Timber for Ties. _ Joseph *. ‘Richards. (Aa-— 
dress before the Amer. Forestry Assoc.) (18) Jan. 28 7 
The Power Plant of a Modern Railroad Terminal: The Terminal Railroad —_— bu 
-_ eiation of St. Louis, Union Station.* J. R. Bibbins. (14) Jan. 28. 
_ Compressed Air Plant of the Railway Terminal Station at St. Louis.* 
Freight Locomotive with Vatve Motion: Lake & 


Southern Railway.* (25) Feb 
New Roundhouses at Elkhart.* (25) Feb. 
Group of New Ferry Houses.* (15) Feb. 3. 
Note sur les Travaux du Tunnel du ‘Simplon. * ‘Denizet. (43) 
Les Locomotives en Pradelle. (36) Déc. 25. 
Note sur les Outils Employés aux Etats-Unis pour l’'Usinage des Roues" de 
Voitures et Wagons.* M. Oudet. (38) Jan. 
Locomotive du Systeme Meret, pour le Chemin de Fer de Baltimore- “Ohio. 
‘Die Richtige Tunnel- Methode. * Michael v. Kényves- roth. (83) 
auf der Ulster- Delaware Eisenbahn.* (78) 


Jan. 
Die 


‘Peebles ‘Tramway Motors.* (26) Jan. 6. 
Large Electric Car with Steel Framing.* (18) Jan. 7. | , ; 
2s Shop Practice on the Jackson & Battle Creek Third- Rail System. si CR 


The Surface Car Controller: Its Perfor pection and Ea 


a ward Taylor. (17) Jan. 7. | 

Repair Shop for Medium Size Railways. Goss. Jan. 

_ Cast-Welding on the Calumet System at “en om (17) Jan. 7. * 
The System of the Stark Electric Railroad Company.* (17) Jan. 
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| sahnpostwagen.* Karl Wallitschek. (53) Serial beginning 

fiir das Verkehrswesen in St. Louis.* Hugo Koestler. (53) 
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Some Recent in Gasoline and Locomotives.* 


The Amsterdam- ‘Tramways System.* Jan. (73) Serial be- 
ginning Jan. 6; (11) Serial beginning Jan. 6; (17) Jan. 2. 
- Blectric Tramways ‘in Hong Kong.* (73) Jan. 18; (26) Jan. 13. A 7 
an 
London Electric Power House.* (27) Jan. 
Gar-Test Recorder of the Boston Elevated Railway Company.* J. M. Ayer. 


(17) Jan. 1 PS 
“Special Track England ‘Street Railway “Club, Victor 
Angerer. (17) Jan. 14: (72) Jan. 15. | 
Equipment of the United Railroads of ‘San Francisco. 
Avoidable Causes of Central Station Fires. Arthur B. Weeks. Jan. 
The Boston Elevated Construction Car.* (72) Jan. 15. a>: 
Electric Tramways of Amsterdam, Holland.* E. Guarini. (72) Jan. 
ie Ft. Wayne, Van Wert & Lima Traction Co.* (72) Jan. 15. ad 
= Terminal Station of the Indianapolis Traction & Terminal Cot (72) 
an 
Cost of Electric Railway Power Production | and Transmission in the Stans ot 
Albert.S. Hichey. (72) Jan. 15." 
Detroit, Monroe & Toledo Short Line.* (72) jan. 15; (17) Jan. 282 
Track and Roathed Construction and Maintenance, with Particular Reference — 
to the Life and Chemical Preservation of Cross-Ties. Thos. B. M’Math. _ 
(Paper read before the Indiana Elec. Ry. Assoc.) (72) Jan. 15; —. “aad 
The Construction — and Maintenance of Cars and Equipment. oe 
ay) (Paper read before the Indiana Elec. Ry. Assoc.) (72) Jan. 15. ~— 
_ Tramway Overhead Equipment Materials. H. M. Sayers, M. I. Mech. (Paper 
read before the Tramways and Light Ry. Assoc. (73) Serial 
The Chamonix Electric Railway.* (12) Jan. 20. Prager Se: 
Overhead Line Appliances for Single-Phase Electric Railways. oe 17) Jan. 21 
- Completion of the East Boston Tunnel.* (46) Jan. 21. = — 
The Steel-Tired Wheel in Street Se vice. Crawford. 
Fighting Sleet on the Aurora, Elgin & Chicago Railway.* a7) 
An American-Built Holland Electric Railway.* (27) Jan. 21. ; 
Local and State Assistance to Light Colson. (From ‘Bulletin 
the International Ry. Cong.) (40) Jan. jak 
of the East Boston Tunnel.* Jan. 28. 
Thermit Rail-Welding at Hartford, Conn. * (17) Jan. 28. aie ae 
A New Hydro-Electric Braking System. (17) Jan. 28. 
On with Reversible Boosters. C. “Turnbull. (24) Serial 


Note sur la Ligne de Tramway de Gérardmer a ‘Rotournemer- la ‘Schlucht- le 
Honeck.* A. Moutier. (38) Jan. 
Caniveaux et rises Courant des de 
(Autriche).* (33) Jan. 7. id 


Das Untergrundbahnsystem der Stadt ‘New-York. "Franz Koster 


Recent Visit to ‘Twenty- four Sewage ‘Works. (1) De. 
? Sanitary Plumbing and Our Plumbing Laws, with Suggestions for Their Revision _ 
and Simplification.* J. Pickering Putnam. (7) Dec. 
_ Difficulty with the Ground Water Drains of a Building. (14) Jan. x, ee 
: The Functions of Various Types of Bacteria in the Purification of Sewage, with 
Methods for Their Quantitative > Clark and 
bs _ Stephen De M. Gage. (13) Jan. 12. 
Talbot’s Air Purifier.* (22) Jan. 20. 
‘Heating in Connection with Condensing Engines. ‘Reginala Bolton. 
i (Abstract of Paper presented before ™ Amer. Soc. of Heating and Ventilat- ie 
Sewage Disposal at Saratoga Springs, N. Ye (14) Jan. 21. 
Progress on the Reconstruction of the Sewage Disposal Works at Manchester, 
The Inlet Swamp Drainage District in Illinois. A. M. Shaw. (Abstract of 
ae Paper read before the Illinois of Engrs. a nd 


Performance of Hot-Blast Coils. (14) Jan 
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CURRENT ‘ENGINEERING LITERATURE. 


Vers Lateral P Penetration of Sewage Bacteria into Chalk Soil. (13) 

The and Wheaton, ml. Wm. B. Ewing, M. am. 
Soc. C. KE. (Abstract of Paper read before the Illinois Soc. of — and 
Surveyors.) (13) Feb. 


2. 
Ventilateurs Industriels.* 34 Jan. 
‘Ventilateur: (34) 


u 


Lateral Earth Pressures vand "Related Phenomena.* P. n. An. wat 
The Collapse of a Building during Construction. * B. Parsons, M. Am. 
: Soc. C. E. (54) Vol. 53. 
The Development of Reinforced Concrete in Europe. Probst. _ (4). Dec. 
: The Problem of Grain Pressure. Wilfrid Airy, M. Inst. C. E. (11) Jan. 6. 


Formulas for Hips and Valleys.* O. E. Emrich. Jan. 
The Strength of ‘Timber Treated with Preservatives. 12 
Jan. 14 


The Concrete-Steel of the Company, Niagara 


(14) Jan. 14. 
The Steel Framework | of the Trinity. Building, New York. (14) Jan. a4... 
A Large Steel-Concrete Underpinning Girder.* (14) Jan. 14. 
Notes on European Reinforced Concrete Structures. (14) Jan. 14. 
_ Notes on Construction of Gasholder Tanks. C. Fairweather. (Abstract of 
Paper read before the Scottish Junior Gas Assoc.) | ; . 
pe. of Reinforced Concrete Beams.* Theodore L. Condron. (From ‘Proceed- 
ings of Amer. Soc. for Testing Materials.) Pe 
Waterproofing Concrete Structures. ers’ M. 
to the As 
Mortar sand. J. C. Hain. (Paper reed the ‘National of Cement. 
Users.) (18) Jan. 21. - 
The Tasmanian Blue Gum: An Ideal Timber for Harbor Building. "Harold deo 
How to Design a Roof Principal. * Cc. E. of read 
before the Manchester District Junior Gas Assoc.) (66) Jan. 24. Rn 
~The Manufacture of Concrete Fence Posts. J. A. Mitchell. (Abstract of Paper. 
before the National Assoc. of Cement Users.) 13) Jan. 26. 
The Relation of the Engineer to the Architect. Corydon Purdy. 
read before the Amer. Inst. of 26. 
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Lake Cheesman Dam and Renervetr.* L. Harrison, M. Am. Soc. C. E. 
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Works. (14) Jan. 
The Charles River Dam Basin at Boston Mass.* 
The Copper Sulphate Treatment for Algae at Middletown, N. James M. 


Caird, Assoc. Am. Soc. C. E. id 


The Roosevelt Masonry Dam, on Salt River, Arizona.* (13) Jan. 12. " 


Distribution of Velocity in Stream Flow. John C. Hoyt, Soc. 


Water Power Development on the Chicago Drainage Canal.* (13) Jan. 12. 

Tidal Power Schemes.* (12) Serial beginning Jan. 


Water Supply of Lausanne. (66) Jan. 17. 
Rolling Dams at Schweinfurt, Bavaria.* Emile Guarini. 19. 


Electrical Power from the Welland Canal.* (27) Jan. 


The Construction of Reservoirs. G. Mitchell. (Paper read ‘the Incor- 
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d Albert 
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Klassifikation von Turbinen.* . Baashuus. (48) Jan. 21. 


B Gatun Dam.* ©. D. Ward, M. Am. Soc. C. BE. (54) Vol. 53 
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Inland Navigable Waterways of Bengal.* (42) Dec. 
Earthwork of the Seattle and Lake Washington Waterway Co.* C. H. Rollins, 
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An Interesting Powerful Steam Dredger tor Harbor Work.* (46) ee Jan. 14. ar 
Rolling Dams at Schweinfurt, Bavaria.* Emile Guarini. (13) Jan. 10. 
The Revival of De Lesseps’ Sea-Level Plan for the — Canal. 
Abbot. (9) Feb. 
‘The Work of the on the Panama Canal. Grunsky. 
Feb. 
Le Canal de a La Riviare and (43) 
Projet @’Ascenseur pour Bateaux a Prerau, sur du ar Oder. 
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Der Internationale Wettbewerb um das Probe-Schiffshebewerk im Zuge des 
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DISCUSSIONS. 


any of its publications. 


By G. SrIcKNES 


To BE 157% 


Lake Superior, the most westerly ‘and the largest of ‘the Great 
Lakes, covering an area of about: 32 000 sq. miles, has a mean eleva- 


ion of 602.5 5 ‘ft. above sea level. | ‘The outlet of the lake is through | 
Huron, by way of St. Mary's River, with the ‘Province of 

on the north, and the State of Michigan or on the south. A 

the head of of the river is a rocky barrier, forming the ¢ ‘Soo” ’ Rapids, 


which have a 1 fall of 19 ft. in a distance « of 3 600 ft. , At the ; upper a 
end of the rapids: the : river is 2.400 ft. wide, ‘and is crossed by 2 a 
yailroad bridge of ten spans. This bridge connects the tr two cities 
Sault Ste. Marie. outflow. through St. Mary's River, a accord- 


1 


available, varies from 56 157 to 


- ‘ft. per sec., with an average flow of about 92000 c a. ft. per sec., 
the volume depending upon the stage of the lake. 


location i is unusually favorable for the 2 development of water- 


Notse.—These papers are issued before the date set for presentation and dis- ; } 
 eussion. - Correspondence is invited from those who cannot be present at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
oe finally closed, the papers, with discussion in full, will be oe in Transactions. 
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SUPERIOR COMPENSATING ‘WORKS, 


“Superior Power Company to various industrial on 


the Canadian side, where a a water-power canal was already i in opera- 
On the American side there was: a small electric light plant, 


"preparing to develop | 40 000 h-p. on on the American side, and, for 


this purpose, had under construction a canal and | & power- “house. ee 
can canal commences. above the rapids, an and i is ‘excavated through 
the City of Sault Ste. Marie, ‘Mich., returning g to the river below 
the rapids, with a total length of 2 miles. It is 200 ft. wide, 22 - 
; ~ and the water will have a velocity of 7 ft. per sec., furnishing 
2000 cu. per sec. at the wheel with an head of 


vater- power. The Lake e Superior Power Company was 


is. 35% of the mean ‘average flow Over the rapids. ‘The « eleva- 


tion of the e surface of Lake ‘Superior 1 r varies w within a limit of 2.4 . 


‘depending upon the rainfall and the season of the year. If an ar- 
ti ificial outlet were provided, increasing the natural discharge 85%, 
: it is evident that the lake would be > lowered, ¢ gradually, ‘until such 


time that the depth in the channels was reduced to a stage i 
would - just accommodate the flow of surplus water, and the 
would remain at this low level. Such a change, i in addition to Te- ; 


oe the power output, would decrease the depth i in all the | /chan- 


4 channel and 


a ‘water-power canal. A wi 


up part of the 


the channel closed | were equal in area of cross- -section to the water- | 


power canal, but such a structure, adjusted to the mean 
inerease the low-water discharge and would decrease the high- -water 
‘discharge, thus extending the range of fluctuation of the lake level. a - 
A more flexible method of compensation was necessary, to avoid 


€ Bp g the vast ong on the lake, which would certainl 


amy 


onditions. It was required, 2 


ich would compensate ‘at all times. 


— 
tingency, regulating works, at the head of the rapids, were neces- 
oe restrict and to control the flow of water in the natural © ie ae 
o compensate for the volume taken out through the 4 
= ng-dam, or,some similar structure, closing ###§ 
would effect this compensation, if = 
— 
therefore, to design a structure which Could pe adjusted vO presenu 
a greater or a smaller obstruction in the channel, according to the 
Pare Stage of the lake, wh ae 


LAKE COMPENSATING ‘WwoRKS. 


‘Consulting Engineer, plans were » prepared for ‘regulati ing 


works, ‘including fo four sections, as follows: 


2—A 
‘erib dam 


submerged wei 
section was to be about 242 ft. long, corresponding to the 


nternational Railroad Bridge, and ‘the 


‘works “were « on a line parallel to, and 150 ft. above, the 
center Tine « of that structure, ‘opposite the first, second, third anc 
ankment is a simple fill across. a shallow part: of the 


mM river, 12 ft. wide on top, with side e slopes of a to 1, made of ‘earth 
cand stone, wit with height sufficient to prevent its being overtopped by by. 


ch water durin, a storm. 


The movable dam, Fig. 1, which i is ‘the: chief feature of the de- 
= Sluice Gate. 1 h This is a steel ga gate, placed b between m masonry 

, lifting v 

are a 


ver 
above water, repairs easy, , and the gate 


by drift or floating ice. Four openings, of 523 ft. ft. 
ovided, and total | Tength of dam, including piers” 


a abutment, is 956 ft. ‘The piers, Fig Fig. 2, are 2 20 ft. high, with 


sides. The “stream end is s vertical for ft. , and has a 
of 1 on lin the next 9 ‘ft., forming an ice breaker the re 


vertical. The | piers are recessed on 1 each side ‘to form 
bearings for the gates. . From the gate recesses, ses, forward, the piers 


are almost entirely ‘of cut stone. The nose stones and the down- 
stream quoins are granite. The remainder of the stone, ‘including 


the down- stream nose and the coping, is oolitic: limestone. 


t, 


_ The body of ‘the piers is ‘is conerete, with a facing. of granite paving 


Blocks, with headers and stretchers 1 alternately. 
he foundations: are of conerete, and a concrete sil, 
surface of granite paving blocks, 6 in. ‘thick, extends between the 
piers. This is ft. wid le. The outer pier is ft 
and 
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- 56 ft. 8% in. n. long. AL the in-shore end of the dam there is an eet 


ment with v wing- -walls. This abutment is 14 ft. wide, reducing 4 


which projects 6 in. masonry is of ample 


to resist t the pressure of water and ice against the closed gates. 
The gates, Fig. 3, made entirely of steel, ft. in. long 
Behe _ from ce center to center of end rollers), and are 12 ft. 1 Bet in. high 


At mean high water they will be immersed 12 ft. 


eas The | gates have three horizontal ribs, placed at ‘top, bottom and 
intermediate. ‘They a are 5 ft. wide through the ‘center portion, and 
are reduced to 3 ft. at the ends. ‘The ribs are connected by 


a 


weight of each gate is 59 400 is ‘nearly balanced bya 


‘bani of 57 600 | Ib. The g gates: are operated by hand-power — 


winches, on steel towers at t each pier. The towers are con- 


“wheels driven the winch gearing, and connect: with the counter- 


ight. | This counterweight i it is a horizontal box- girder, lc loac ed with 


cast- -iron weights, and extends the « entire length of the g gate. Two 


ars inches are provided for each gate (one over each end), and ‘are 


j 


connected by a a horizontal shaft, to insure their working together. 
i The crib dam, Fig. . 4, is 240 ft. . long, and consists of fifteen ‘tei ‘ 


filled cribs, « of such height that their tops will be 44 ft. below mean 


water. These cribs are 13 2 ft. wide : and 1 19 ft. long. 


= form the center of a rock ‘fill which is is 


igh | water, 01 or 10 ft. — 

is s rock fill i is level. on top. for : a width of 12 


up stream slope s 1 on 1, and the down- -stream slope i is -1on 2 


— ro 1 
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— ing ends of 
drift-bolted together lock with the projectin ey. 
in one crib inter 
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The submerged w weir, Fie. re is 240 ft. te and 20 ft. wide, ie 


crests" AL ft. below mean high water. frame of 12 by 12-i -in. 


timber, shout 38 ft. high, i is anchored to the underlying rock rock by! 8- 


-bolts, 14 in. in diameter, and is ‘filled with concrete. 
rest of E the weir, 3 3 ft. higher than the ilies, is rounding, with a 
— of 4 4 ft. 9 in., and i is paved for a width of 5 ft . with granite 
paving: blocks, bonded into the conerete. The uy upper slope, 1 on € 
the lower 4, are tangent to o the curve rve of the crest. 


‘fall 


Blocks 


| 


on 1 Schon, M M. [. Am. § Soc. C. E, Chief Engineer of the ° Michi- 


Superior Power Company, in general charge of the 

_-water- “power development, on the American side, together with the 


in charge of the compensating works 


Ge 


work in the rapids, and the writer -was employed as ‘Assistant 
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SUPE RIOR ENSATING 1 

— sections were to be built one at a time, as it was not 
_ to obstruct a large portion of the channel prior to the o 
of the water-power canal. The movable dam to be cons 


‘first and then the e submerged weir, the and the emba 


in order, TI This programme was not entirely eonvind out, ho 
_ ever, as delays i in the construction of ‘the water- “power r canal made 
it desirable to suspend ‘operations in the rapids, after the ¢ com- 


pletion of e movable de dam; and, though # the embankment wi was 


on 


ge. Through angement wit ] 


organizations of the Lake Superior Power Company), a short 


~ track was built from the Canadian Pacific Railway, to | give access : 7 


for ‘materials, ete. This. track leaves the main line at a high em- 
_bankment, and, 180° 24° curve curve, drops on on a a 4% grade 


— 
60-f ft. derricks, with 

steel traveling derrick; 


One| No. 6 } gyratory stone crusher, with ¢ engine 


‘Came 1-yd. orange- -peel bucket ; 


Eight vd. side- -dump 
‘Six small platform 


One 1 


12-in. centrifugal pumps, with engines" and 
One 4-in. pulsometer; — 
Two steam dri 


Three 2 0-h-p boilers; 


Skiffs, blacksmith’s outfit, small tools, ete. 
Tv gboats and a a dredgeboat wel 


7 
| od 
Re 
of water withdrawn through the canal would make the completion Cane. 7, a — 
of the regulating works — 
ion was 1 on June 13th, 1901. 
Construction was commenced on June 13th, 1901. A cement 
storehouse, blacksmith r buildings were erected, and 
the plant was assembled Island, atthe north end of the ### 
International Brid 1 the Algoma | 
— 
4, 
— 
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E SUPERIOR COMPENSATING WORKS. 


construction of the dam inside of a 


essitated the of a _break- 


was a about 12 ft. t. deep. The construction. a coffer -dam, 


in such a a current, not considered practicable, and later experi-_ 


entirely y justified this conclusion. The “length: of break- 


water required to protect the site was 9 980 ft. At the shore ¢ end the ; 
ae was quite shallow, not more than 2 ft. deep, ar and it t gradually 
increased to 15 ft., at the outer re 3 The breakwater w: was made of 


stone-filled -eribs spaced 16 ft. apart, in the clear. The a 
were left to provide passages for water, to avoid damming 
the river and thereby increasing» ‘the current while the cribs were 


being placed 1. These « openings were | re afterward 
‘The cribs in shallow water were 16 ft. square, while those 


- water were 16 by 24 ft, and placed with ‘the > longest side 

7 parallel to the current. ‘ ‘They were of spruce logs, from 8t to 0 10 in. 


in ‘diameter, fastened the corners with in. drift- ft-bolts, and had a 


bottom of logs. on which the stone filling rested. The 
was started on July 6th, but. was” not ‘completed until 
slow made on account of difficulty in securing = 
labor. Only lumbermen who were | ‘accustomed to logging 


in the head of the rapids, was as particularly 
The’ cribs in the shallow water near shore were built i pl ace 


_ w without much difficulty, but, as as the depth « and the current i increased, q 


: a ‘a different method had to be adopted. me convenient site was found, 


nie _ about half a mile above the breakwater, where there was little | cur- 
s ai rent and ample depth, to build the cribs in the water, from which 


_ place, with the aid of a tugboat, they 1 were floated down to the work, 
one at a time. The for 2000 above the was 


for filling the was cars the railroad 


dock, a mile or more ore above, where it w loaded on small 


_ The tug | took a barge i in tow, and, with | a crib hitched on the front 


4 
single, large coffer-dam. This nec 4 
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‘SUPERIOR COMPENSATING WORKS. 


R 


Z 
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| 


he them ‘current, down to the the 
breakwater, SO as to bring ‘the rib, to place, where it it 
was filled with sto stone. » The a empty barge was then tc towed up out of 


‘the rapids. ‘First, two anchor cribs: placed, about 400 ft. apart, 
a and 1 000 ‘ft. above the breakwater, a and then three. anchor cribs, « on 


a Tine ‘parallel to and ft. shove e breakwater. 


stone: to hold it against the current, the sides _ were built up to a 
height of 5 or 6 ft. above the water and was” filled with stone, 


making it perfectly s secure. "After all the cribs. had been placed, the 


were closed by by 2-1 in. or -in. depending upon the 

t _ log, about 12-in. in diameter, was placed just above ve the water 


surface, extending between adjacent cribs, to support the woe — 


ra of the sheathing, v which w: was laid with a slope u ws stream. . The lower 
end of the sheathing rested on the bottom of the river and the cur- 
a rent held it firmly in place. This construction is shown in Fig. 6. 
on the depth of | water exceeded 1 10 ft. it was found imprac- 
- ticable to elo to close the openings with sl sheathing, as the planks « ‘could n not — 


a be ‘placed with sufficient accuracy, but were twisted out of the men’ 3 


hands as they tried to guide ‘them i in ‘their descent to the bottom. 


different methods of of placing the planking were tried without 


making the outer of the solid 
_A track, of 18-ft. gauge, was laid on top of the breakwater for the 
traveling derrick, which used quite extensively, first for the 


an 


ae 4 construction of the breakwater and later for the | -coffer- dam. 


br breakwater served it its purpose a admirably, as tl there w was practically no no 


Ps, current, below it and there was a difference of of about 1 19 in. in the 


materials w were used i in n the breakwater 


ogs, 38 291 Tin. ft, 
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By 


2,—LakE SuPERIOR COMPENSATING Works. CorreR-DAM PUMPED OUT. VIEW LOOKING 
Dec. 10TH, 1900.0 
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— SUPERIOR COMPENSATING ORKS. 
water, was smooth rock, intersected by numerous long cracks, ex 
tending in every direction. ion. Th he greater part of ity was swept clean 
by the current, but about one- -half of the area to be. inclosed by the _ 
coffer- -dam was overlaid by a deposit of gravel and boulders which, 
was from 6 to. ft. thick. On September 3d, a small dipper 
dredge and. dump-s were re placed behind the breakwater to to 


move this” deposit, 


Difficulties | “were experienced of ‘the 


material, as the ‘seow could not be handled satisfactorily within the Bet) 


limited area sheltered from the current, it w was decided tc to clean 


of the material tol ‘taken out te 
ontinued and the e dredged material was cast to one side. By this 


= 


3 Tripple lap Sheathing 


== = = _ 


= 


=: 
we Le 


additional on ‘that work being 


dredge and the scow were removed. ; 
i i ‘The coffer- -dam, Fig. GW was in the shape of a ‘trapezoid, ‘inclosing — 
an area of 29120 s sq. agi and measuring 900 ft. around the outside. __ 


Each of the four cides w continuous crib of 12 by 12-in. 7: 
t 


sa 
built in place in the water. These cribs 
were settled to the ‘otto in their proper locations, and 


connected at 1 the ‘comers « of the dam. ‘The cribs were sheathed nt 
ith 1-i -in. plank, placed vertically, and: battens were nailed 


cover, all: cracks, making ‘tight joints. Between the two thus 


| 

| 
| 
| 

an 
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| 

method, a dike 1e coffer-dam 
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dam. A row o of tongued and grooved sheathing, eal three 
thicknesses of 1 1 “in, plank nailed together, was placed around the 
{ outside of the cribs. The > lower end o: of this. sheathing was sharpened 
a to a chisel edge, and each ‘piece was well driven with a wooden : maul, 7 


go as to broom up the lower end and make a close fit against the 
rock bottom. The sheathing was | nailed at the top and near the 


bottom, : a re being employed in n the operation. © A strip | of canvas, 
wide, was laid all around the bottom of dam, extending up 


sand 
a ‘bags held - the part i in place on ‘the bottom. a A second be ft, strip of 


canvas encircled the. dam above the first, overlapping it few 
“inches. The only purpose served. by a sand ‘filling was to give 


enough weight for stability, while the tongued and grooved sheath- 


ing and the canvas were depended up upon to make the dam -water- J 
tight. Sand was pumped from the lake bed, near Point aux Pins, — 


about 8 miles away, and was delivered on barges at the breakwater, — 
it was loaded into skips and handled by the traveling 
vick either directly into the coffer- dam or into small dump-cars on 
top of the dam. Track was ‘laid on the cribs, extending around the | 
entire dam, with a turntable at each corner, 80 that t the cars could | 
of reach all parts of the » dam. The coffer- dam was commenced on 


| September 25th and ‘was completed « on November 30th. The fol- 


as lowing materials were used in its construction : 
Timber (12 by 12-in.), 264 576 B. M. 


Planking in, 92 253 be M. 


q 


4 


ya. 
(60 i in. 918 yd. 
clay puddle, between. the walls, would made the triple- 


lap sheathing» and the canvas 1s unnecessary, but. clay was not to be 

- found in the immediate vicinity, and could n not have been used, 4 

except. at considerable cost, both for placing and removing it. 
. The pumping plant, consisting of two 12-in. centrifugal pumps, 


direct-connected engines, three 30- -h-p. boilers, was in- 
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sta on a Small barge, which was moored at the lower side Of tl 
coffer-dam.. A 12-in. rubber suction hose, 40 ft. long, led from each 
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‘pump across the top of the: coffer- -dam, and 12 12-in. discharge pipes” 
- carried t ‘the water over the ) side of ‘the barg . Each pump had a 


capacity of 4 000 eal. per min., with a a lift of 20 ft., which was the 


height the water was ‘raised. A house was built on the barge, 


covering and protecting the machinery from the weather. the 
time the coffer-dam was completed, cold weather had set in, and there 


a 6-in. sheet of ice on the water 


bottom w: was 18 finally, ‘it was ‘found that seams. in 
were spouting water. 1 These seams were ‘caulked with ‘oakum, 


or with wedges of soft wood, which reduced the leakege very 


sump, about 5 5 ft blasted out of the rock where the suction, 


z= pipes were located, and drains to conduct the water were made close” ioe 


The coffer- dam Proved entirely satisfactory, but, on several 


|: 


usually due 
the neglect of the men in charge of them. On one cold 


night, the -coffer- dam flooded to a depth: of about 2 ft. by a 


rather u unusual ‘oceurrence. discharge pipes from the pumps, 
projected through the house, and were ‘not protected from the 
weather. ‘They did not extend quite to the s side o of the barge, and, a 
if the > pump was run very slowly, some water er fell o1 on the deck, wher 7 


it froze. 7 There was always more or less ice on the deck, but it it was 


away from time to time and not allowed to to accumulate, 
in 1 question, the p Pump runner did not venture out 


s the - temperature was about 20° below z zero, and the ice 


usu al. Ice built 1 1p, in a column, from 
he pipe (5 ft.) an nd then in the 
outlet until 
with s solid i ice | as far geri as as the pump, a dis distance of 16 ft 


om Ast 
‘pump kept « on | revolving, some little time elapsed before the 
‘covery was made ‘that it was not throwing water _ As soon as the 
facts were ) known the second pump was put in operation and, in a 


; al boulders which had been left inside the line of the dam. n. The 
traveling derrick had been shifted from the breakwater to the n north — 
end of the coffer- dam, and was used in handling this m material. wae 
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Tracks we: 
carried skips of about 1 cu. yd capacity. These were loaded by 
hand and pushed up within reach of the derrick, which hoisted 
them to the top of | the dam and dropped the ‘material into » small 
; Sta: These cars were run ai in ashore, over over a trestle, and the 


gravel, ete., ., was used in filling a part of the river, beyond the end 7 
of the International Bridge. area of about 1 acre was thus re- 
‘claimed, this ground used, later, for ‘storing | structural 
4% 


: steel for the gates. O On excavating the rock, below the level of ‘the 

drains, water ‘commenced to collect in the workings, coming through 

the cracks and seams. ‘Bailing and pumping with hand- -pumps 
served, at first, in keeping the excavation clear, but, as as the founda- 

“tions extended and the scams opened ‘up more and more by 


blasting, the qua: e quantity 0 of water to-b be handled increased, 1 Ice formed 


and it get men work at t night. In 
this contingency it ws was decided to to erect buildings o over ‘the site and 


to ‘0 establish a heating plant i in ‘them, so that the ® work - could be car- 7 
> tied ¢ on regardless of the weather. Five buildings, each 20 tte wide, 


ft. high, to ‘the eaves, ‘and of sufficient: length to cover the piers: 
and the abutment, ‘were constructed. Between these 
she, 44 ft. wide, 40 ft. long and from 8 to 12 ft. high, w 
-erec ted, the whole being ‘connected as one building and -ghelte rin 
all parts o of the work.. T The buildings over were located so 


to leave room for a track ck alongside the pier. | “Numerous doorways 


made, and a system: tracks was laid s so ‘that materials could 


be taken on cars to all parts of ‘the buildings. The buildings were 
covered with tar- “paper, in order to retain the heat. The heating 
plant consisted of three 20-h- -p. boilers (taken from hoisting engines) 


ten radiators, made 1900 lin. “ft. of 2-in. Pipe, in 


aS coils, These coils “were” distributed around the walls of the build- 
ings, an nd, with the ells, nipples, ete., gi gave about 1125 sq. f t. of | 
radiating surface. — A The area of the walls and roof was 41 400 sq. ft. 


the: interior volume of the buildings about 280000 cu. ‘ft. 


Numerous valves were in ‘the heating “coils, 
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and steam obtained, for running drills, 


, wherever nee od. Light was provided by sixty incan- 


ompany, 0 


The buildings we were re commenced 0 


Te 
finished on J anuary 16th , the ‘following materials being used in 


- construction: 


Lumber, 88 576 ft, B. 
@ ft. ), 12200; 
* Tar-pa -paper, 256 rolls; 
~ 


Wire- nails 20 kegs. 


8 is a general plan of the work, 


the . The excavating was ‘na ‘continued 
night and day, as there was now no i in getting labor. 
is Ne The water in 1 the excavation was taken care of by a 4-in. pulsometer 


first, * was allowed, for fear of damaging the 


would cause injury, and blastir 


4 of hard 


posed to the air, rand became quite soft when wet. pier founda- 
_ tions are. from 6 to. 10 ft. ‘deep, below the original bed of the river, 
and the excavation for the sill between ‘the > piers varies in depth: 


; 
from 4 to ft. Along the up- “stream edge of the ‘sill, a trench, 
tending to the bottom of the er foundations, wa was made, ¢ to 


sil was lai 


age under the sill 


‘The concrete Plant was located i in a large building at the north 


i end of the 1 railroad bridge, : alongsid the tracks of the Canadian 
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‘Pacific Railway. It consisted of a No. 6 gyratory stone- crusher and 

ft. cube, conerete- “mixer, both of which were operated by steam 


furnished by: a 60-h- The ‘stone e-crusher was set 1 at 
end of the building an and the consneton -mixer at ‘the e other. — 
was an an elevated bin, of about 100 cu. yd. capacity, fo 
; “the storage of crushed stone. A belt-elevator took the bre oken stone 


- from t the crusher up into o a rotary screen at the top of the buildin 


eru 
where the dus 
was 


on the slope of the railroad the 


hopper over the mixer. A ‘dump. -car was ‘used 
“deliver stone and sand at the being hauled the incline 


a power hoist; and cement, in sacks, was carried to ‘the « charging, 


a belt- elevator. The car was by ay partition 


iti of sand a ete me for a 


"where a gate: was opened, ‘letting the stone drop into the car. 


peer. 

cars, an 2 main n line of the Canadian Pacific 

Railway, the sand being shoveled. directly i into the sa sand bin, and © 


the: stone thrown down the embankment, a pile of about 


3.000 ‘cu. yd. wa was accumulated. 


A track led from the to the 0 that the stone 
oaded into a small car and dumped di etly into 


Steam pipes were laid through the sand and ‘stone bins 


a for the delivery of concrete. Wooden 

with bottom doors, were used in conveying concrete. These 


a a charge. were e then run out to to coffer. where 


dhe ‘the coffer pier foundations the sill were di 
vided by wooden into twenty-four 


‘ing appro imately 100 cu. yd., as this 
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also into the water tank, so that all the concrete materials cou 

yuantity of concrete  ## 

could be placed conveniently in one day. This concrete was 


«LAKE SUPERIOR COMPENSATING WORKS. 
j ~——v in n the } proportions, 1 part cement, 13 parts sand and 4 parts 4 
broken stone. The water coming into the excavation required al- 


most constant pumping, and efforts to stop up the leaks only resulted 7 


in their breaking out in new places" ina short | time ne. Various ex- 
‘pedients were adopted to ‘stop or divert ‘the flow at at the point 
concrete was being placed. ‘smaller leaks caulked with 


‘oakum, and, if this was not sufficient, a strip of canvas was hung 


along the face of the excavation and the concrete ‘was placed in 


; front ¢ of it, confining ' the water between the canvas and the natural 


rock, where ‘it would flow until it escaped into the section. 
After the concrete was as raised the Teak, it. would be shut off 


which th the « end of ‘the: pipe was s inserted. ‘The opening w was 
with brick, laid in cement mortar, and the water was to 
© flow ‘through the pipe, while concrete was placed, inclosing t the pipe. | 
After: allowing sufficient time for the concrete ‘to set, the e pipe was 
a ‘The first concrete was placed on on February 4th, wale on March 3a 
foundations of the piers and the sill, containing 2 113 cu. 
<a ‘were completed. The granite paving on the sill was completed two 
days: later, having been laid 88 soon as the concrete had set. This 
paving covered a an area of 880 sq. yd. The blocks averaged shout 


bs Trestles were erected at each pier, t to ‘support a a traveler, used in 


+ building the pier. These trestles extended the full: length a 
ane . width of the e buildings, so that the traveler spanned # the pier and te 


material track, alongside, >. The travelers were constructed as fol 


lows: : AY pair of trucks, with ‘two ‘double- flanged wheels, was. 

Ss connected by t two bridge pieces, on which the ee: ra The 
— was a small platform car, carrying a hand-power w winch. The 

center of the car platform was removed, so as to per t the hoisting 


VOL 


from the winch to pass: through the 
= travelers were “moved, longitudinally and transversely, by 


using pinch- bars under ‘the wheels. stone for the piers was on 


_— Although this s stone h had been quarried late in ‘the fall, a ind wee 
e “then stacked where it was exposed to extreme cold indie 


“the ground long before the foundations were completed. 4 
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Fig. 1. —LaKE SUPERIOR COMPENSATING WoRKS. STEEL GATE IN Piace, APR. 21sT, 1902. 


. 2.—Lake SUPERIOR Works, NortTH VIEW oF END. 
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piece was: through 


warm all materials before placing them in ce piers, ane was 7 
vy done by placing them in the buildings from 18 to 24 hours” before 
they were neoded. All the dimension stone ‘and the facing 
| a, required for one “eourse, were placed on the track, alongside of each 
pier. On several when it was desired to warm the ne stone 


quickly, this was done by pouring hot water over t them, the water 
heated, in buckets, by steam from the heating coils. The 
dimension : stones of a course were set, and then three courses of the i 
i facing blocks | were laid. F ive courses of the facing blocks me 


= in height to one course of dimension om stone. The facing | blocks — ; 
by 58 and laid | 34 to 


“broken stone was placed as high as the facing, and then two more = 


ourses of granite Blocks 1 were laid. As no forms were used to. 
= ‘support the facing, it was necessary to allow a certain time, usually 
42 hours, for the mortar in the joints to set, before the concrete was 
plac therwise the facing would be crowded out of line. The 
5 "masonry averaged 1 ft. in height, on each pier, per day, ¢ except La 


the abutment, delays were occasioned by a a a change in in plan, 
additional stone from the | quarry. first stone was set 
on n March Ast and abutment was completed on a April 10th. The 


xed in the proportions, 1 part cement, 2 parts sand ¢ and 5 parts es 


— Cut granite, 132. 78 « cu. yd. 


Portland « ement, 7 0391 bbl; 


Sand, 1 1477 cu. 
Broken stone, 3 283 cu. 
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LAKE. SUPERIOR ‘COMPEN RATING WORKS, 


The gr granite ‘was from St. Cloud, Minn., the lime- 
‘stone came from Southern Indiana. The ne, for was 


‘quarried about a mile_ the work. 
” Ale 


heating of buildings was discontinued on 
weather having moderated ‘80 that it was no longer necessary 
- ‘During 1 the 72 days that the plant was in operation. 292 tons of 


‘ - were consumed. 1 The removal of buildings was immediately — 


“commenced, and was completed 0 on April 5th. There n now w remained, a 


to > complete the only the setting of the voller tracks 


The track castings are 12 in. wide, + in, thick and 420 ft. Tone 
1 two pieces, and are fastened to the 1 masonry | by two sets of 


- bolts crossing each other at right angles, as & shown i in Fig. 9 bie The 
had to be placed with, great care, in order that the casting 
would slip over them, as_ there was very little clearance between 


okt and plate. Wooden templates we were made, to locate the holes, 
the drilling w: was done by hand. bolts, parallel to the axis” 
pier, were | centered with small 
to make 

sulphur run back into the ‘The ‘track- plates. were slid 


= bolts had to be inserted through ‘the track- plates and fastened into 
“the holes previously drilled for them. These bolts were made with 
a in. hole bored longitudinally y through the ‘center. They were 


fastened to the masonry with cement grout, pumped through the 
center hole, and filling annular space around the bolt. 
Ber a materials were removed from the coffer-dam, and the pumps: 


were re stopped 0 on n April 23d, having run continuously for a period of 
145 5 days, with an an expenditure of about 595 tons of coal. . ‘ae cae; 


The gates were put in place y , the Dominion Bridge Company, 
of Montreal, Que., that company having been awarded the contract 
to furnish and erect the gates complete, on April 12th, 1901 
The fabrication of structural steel had boen_ completed 
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wanes erection vari an par 
were quickly assembled, the first steel being set up on April 17th 
and the entire structure erected by May 5th. The driving of some mot 


arts 


swift running water, | 


cold weat ry 

be 


fore actual 


= ah, the Bridge Company began preparations for the 

the eters), was installed on the west wall of the coffer- 

tracks were laid to convey the materials from the shore; 

Four trestle-bents were constructed at each opening, to suppor 

gy 
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i sa This Society is not responsible, as a body, for the facts — ee adva 


any of its publications. 


Ra’ ATIONAL FORM OF STIFFENED 


By 


‘sign for a bridge by th the ‘Harkort | Company for 


 Lindenthal’s design : stiffened tien) bridge with the 4 
q 


‘Wo The plans were made - a of in 1898- 99. 


Several designs of suspension structures for this bridge had 
*Continued from December, 1904, Proceedings. feo August, 1904, Proceedings for 
paper on this subject by Gustav Lindenthal,M.Am.Soc.C.E. | 


— 

SION 
= 
4 
— 
sely the od and paten 
of eye-bars, and form, m 4 
of eye ands of a spe 
— 
— 

. 


been made in former years, and, in these stiffening trusses Mr. Erling- 
of various forms, suspended from the cables, were proposed, but = es 
desired that the bridge should above the commonplace 
Peony and that its architecture should be suited to the historical ae.” 
importance of this old a and picturesque city. | 
_ ig. oF shows the general form of the bridge and the arrange- - “ 
One of the main ‘conditions was that the free view from the 
v4 ‘bridge, over the surrounding landscape and over the city, should not a 
be obstructed by the bridge trusses. | For that reason the s 
porting cables and bracing were raised high above the 
_ ‘The upper arch line represents the cable, which supports the entire 
length of the bridge. ~The lower arch line is the bottom chord of 
stiffening frame. That form of stiffening was chosen for 
ae -wsthetical reasons, the designer well knowing that it would not re- 
‘sult in as rigid a bridge as would otherwise appear desirable. _ a 
form of stiffening in Mr. Lindenthal’s design for the 
_hattan Bridge, ‘and also for the Quebee Bridge, is more rational, iy 
— more economical, and ‘more rigid | under one- sided loads. a, 
- The Cologne Bridge is intended to have only two electric rail- 
way tracks on the roadway, on which h the principal traffic will be by £5 


-wagons and pedestrians. Crowding on such a bridge can ‘easily be 
prevented by police regulations, and therefore the ‘question of avoid: 


be 


Ona bridge over the East River, with eight tracks, ne as 
in the proposed Manhattan Bridge, subject to frequently congested 
traffic, the subject of rigidity is of the first importance. Police 
-Tegulations against crowding and the bunching of the heavy electric 
-cars and other vehicles on eight tracks cannot as readily be enforced — he 
as on only two tracks. it is advisable, therefore, have the most 
“Heid system attainable. ‘same is true, also, for a railroad 
bridge, as in the case of the bridge over the St. Lawrence at Quebec, 


The form of selected by Mr. Lindenthal has the 


sav- 
ing one chotd, because the itself the upper 
form of the Cologne design requires heavier cable sections 
the quarters of the middle span and at the middle of the side spans, ey 
while the Lindenthal system does not require them. The amount 


* metal i is | less, proportionately, and yet the author’s system i is more 
rigid. Therein consists its rationality and “economy. The writer’s 
4 opinion, therefore, is that his system is particularly ‘suitable for a 


Fig. en was omitted by accident, but will be ane on page 181. eae f 
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DISCUSSION ON STIFFENED SUSPENSION BRIDGES. (papers, 


_ suspension bridge of many tracks, which should be as rigid as it can 
A lengthy description of the Cologne Bridge does not appear to 
be necessary. The system is statically indeterminate in the 
degree. the stre: stresses were determined graphically with the aid ty 


wi he The | dead load for the chain bridge was assumed at 8 tons hie? 


lin. m. (5400 lb. per lin. ft.), and for the v -wire- -cable bridge at 
29 tons per lin. m. (4230 lin. ft.). 
live load was assumed at 3.2 tons per lin. m each truss 
(2920 Ib. perlin. ft). 


Table 1 gives the greatest ene for each member, and the re- re- 


The material for the chains” was “assume ed to be open- hearth © 

. ‘ata: steel, having an ultimate strength o of from 5000 to a 

. 6 000 kg. per sq. cm. eee 100 to 85 300 ‘Tb. per sq. in.), with a stretch a 


Nickel- steel, with a strength 40 40% greater than -Siemens- Martin 


steel, had also been under consideration, but offered no saving at 


Be = tenance of the chain ; the smaller cost of manufacture and erection, 


oat the prices which then prevailed. These prices for nickel-steel were 


Ros nearly three times as great as for structural steel. _ Since that time 
+ there has been a very large reduction in the price of nickel- steel, oe 


and also a great improvement in its quality and strength. 
alternative design for the wire-cable bridge provided that 
“each cable should be composed of nineteen ‘Topes, made of crucible 


wire of special form. rope had an estimated ultimate 


strength of 13 200 per sq. om. (187 700 Tb. | per sq. in. with | | 


| oe wire cable was 3° 912 tons. A wire cable of this form offered 
greater in the distribution stresses than a cable 


ctr 


_ there are some serious defects: the anposeibilit of inspection and { 
Sl “maintenance — of the interior of the v wire cable; the much 
more difficult erection, and the higher cost of the material. = 
Ba - erection of the nineteen wire ropes of the form proposed by Felten | 
and Guilleaume would, it is true, have decreased the difficulty of 
ke erection somewhat; but, on the other hand, ‘the cable composed of 

offers. undisputed advantages, thoroughly tested by 
"experience of time. These are: ; The easy inspection and 


and the great solidity and certainty with which all parts of 

bridge frame can be jointed. of the chains has 
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NED SUSPENSION BRIDGES. 


i effect upon the to towers, p piers and anchorages, but great weight, Mr. _ Erling 
= it does not increase the cost, is rather an advantage in a bridge. | , ie 

tt will be noticed that the towers in the Cologne design have 

bearings, which were chosen _ because of the greater certainty 


which the great | pressures would be distributed upon the 

It is gratifying to observe that the same thought occurred to the | 

designer of the Buda Pest Suspension Bridge and to Mr. 
thal for the Quebec and Manhattan Bridges. 
tg ‘The / comparison of the weights of the two designs is herewith 


given, , and it remains only to state that, on the basis of these two ae 


Floor ...1770 Net tons. 770 Net 


ween the chain bridge and the bridge. 


> 


5600 620. Net tons. 


a third he the Cologne Bridge, of the 
same form, but with chain of nickel- l-steel, there i is no doubt that, 
at present prices for nickel- -steel, the chain bridge would show a 


saving over the wire- -cable bridge. 
From the esthetical point of view, because of their 
_ more solid appearance, are considered preferable. The fine and j im- | 
q pressive lines | of the two suspension bridges at Buda Pest, with | : 
chains, bear testimony to that 

Among European bridge engineers, the opinion certainly pre- 
vails, and is fully justified by experience, that chain bridges are 
more durable than wire -cable bridges. That ‘opinion was 


at the time as one of the principal re reasons for the choice of chain 
cables for the latest a and largest Suspension bridge | in Europe, that 
which was built recently over the Danube at Buda Pest. 


Henry W. Hopee, Am. Soc. C. EL (by letter). —Mr. 

thal’ s paper brings to the attention of the Profession 1 many features 
suspension- -bridge design which differ from previous practice. 
Some of these features have already been adopted, and doubtless — ee 
4 many | others will be adopted, in general practice, 8S, | in the writer’ s 3s 


- opinion, this design is a great advance in many ways over any ae 
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ON “ON STIFFENED SUSPENSION BRIDGES. [Papers. 


The | on this paper, thus far published, 2 as well as the 
many articles on tl this type. of f suspension bridge which have appeared 
a the technical papers, seem to have centered almost entirely about — = - 
_ the relative vacues of wire and bars for the main cables, and the 
question as. to whether the stiffening trusses should be attached to 
_and form part of the cables, or be made independent of the cables 
and placed at the floor line; and, while these are important features, a 
ee certainly do not by any means cover all the changes i in practice — 
= nat In the -writer’s: opinion, the form of anchorage suggested is far 
e2 _ better than any design 1 thus far built, as the directions and amounts 
wae of the forces a acting are ‘clearly defined | and localized, so o that the 
— masonry can be accurately proportioned and placed where it will 
be most effective, thereby — a ‘saving over previous in- 
‘The hinged tower | is 3 also a | great ns: over a tower in- 


and although this tower was severely criticized in the en- 
fees, gineering publications when it first’ appeared, it has been adopted 
for the largest suspension bridge now in course of. construction. 
use of a stiffening truss with maximum depth at the point 
of maximum bending is another important feature of this design, — 
and, while it is not an entirely new idea, as it has been used | to a 
certain extent in other suspension bridges, it: certainly is more 
“teiboniat than the usual practice of making a stiffening truss of 
throughout. Modern bridge designers are united 
& their opinion that in simple trusses of long span, the economic 
varies with the bending moment; and this principle | 
= with equal force to stiffening trusses of suspension bridges. 4 
The above-mentioned three features of this design | are 
selves sufficient to place it in advance of any previous s design, with- 
Bs out taking up the question of of relative values of bars or wire oe 
main cables, | and the consequent placing of the stiffening truss on 
; * cable or on the floor. These last- named features seem to have 
out a most exhaustive discussion on both ; ‘sides in tech- 
nical papers, and probably will never be settled to the full satis- 
a of either side, though, in | the writer’s s opinion, the final net 
in 1 dollars, between the two designs, for equal ‘rigidity, 
would not be very appreciable percentage of the total cost: of 
ode rge suspension bridge, where there are so many other items w hich 
ss Femain constant with either design of cable or stiffening truss, and : 
re the writer believes that an eye- -bar chain can be erected more rapidly _ 


*s a wire cg and will give a more bcs bridge for the s same cost. 


— 
— 
— 
{ 
— 
— ae. 
— 
— 
= 
a 
{ 
4 
Bi. 
i 
it. 
— 
paper, an 10 cal lo Consider a exible bridge to be practically a 
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s good as a ‘Rigidity is a most sential require- Mr. Hod 
"ment for all framed structures, (within reasonable limits) 
"money expended - to obtain rigidity is well expended. _ Therefore, no be 

_ fair comparison of cost of two structures can be made unless both — 
structures are of equal rigidity, well as of equal strength, 
Scuiite,* Esq. . (by letter). — —The design of ‘the Manhattan Mr. Schtile. 
_ Bridge has awakened the justifiable interest of bridge engineers, ~ 
has been. ‘shown already by the discussion of this paper. 


objections raised to Mr. Lindenthal’s project refer less” to 


of detail than to the principles: underlying the factors 


Beene y for wire cables and chains, and to the « comparison of re 

stiffening trusses for wire cables with stiffening trusses attached 
rectly to the chains. These remarks are presented because of the 

great and general significance of these questions. 


the time, the factor of safety a b 


material used, not with reference to. ‘the yield point 
material. The ‘reason for this is that the ultimate strength for 
the same material varies only within narrow limits, whereas the 
position. of the yield” ‘point vary quite | considerably, due to 
mechanical treatment, and because stresses, exceeding the lowes 
oa elastic limit of steel or iron, reduce the subsequent elongations, 1 up 


is once clear from the theoretical treatment of com- 


members, for which, indeed, the elastic limit i is q 


‘upon compressive strength of the member; is to 
say, the safe working load is obtained by dividing the ultimate or 
breaking load by from 3 to 5, according to circumstances. That 

_ the practice of basing the nates of safety upon aoe 


strength, , and not t upon the elastic limit, of the material prevails in a 


the | dimensioning of large suspension | “bridges, is clear from. the 


proof given by Mr. Lindenthal* in the comparative check calcula-— 
tions of the sections for the cables and anchor bars of the Brooklyn 
Bridge and the Williamsburg Bridge 

of calculation, of course, i is ‘conceivable, which as- 


‘sumes the yield point of the material to be determinative for the 


determined by” means of andety factor: for tension ‘ond 
compression members. On the contrary, a a distinction would have 


to be made between to compression, in which, as men- 
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8 and the ultimate strength may | have been raised by artificial a 
“ment of the material, as in wire cables. It is difficult, however, to- 
conceive what advantage for the practice could be be gained with a 
prudent constructor would require, under all a 
_ greater factor of safety, based upon the yield point for such material, 
when that yield point had been raised in an artificial manner, as in 
wire, , than for material t the natural and lower yield point: of which a 
‘had been maintained by careful treatment. 
: To declare one- third. of the elastic: limit of the material neces- 
sary in the dimensioning of eye- -bars, as in wire e cables, would be- 


equivalent to saying that all American pin-bridges built i in the last © 
decade are too weak, an assertion nobody would | advance: 


‘The proof that the usual coefficient ~ safety for tension mem- 
bers in bridges, corresponding ‘to an admissible stress” between 
1: 1.5 and 1:2 of the elastic limit of the material, is all sufficient, 
is furnished by tests, made in Switzerland, with discarded beidor,. 
up to fracture. Among these tests the following may be mentioned : be. 
ee The railroad bridge across the Emme, in Wolhusen (Switzer-— 

~ Jand), with a span of 48 m;* the railroad bridge near Mumpf ‘a 
(Switzerland), with a span of 28 and the Erlenbach Railroad 

‘Bridge, near Bilberach-Zell (Baden), with @ span ¢ of 19 m. se 
= The first two ) bridges failed solely i in consequence of the bending: i 

web compression member; ; the third bridge failed in conse-— 


sequent shear of rivets in the tension members of the end panels. 
Such tests show that the danger is not so much with tension mem- — 
bers, insufficiently proportioned, as with ‘compression members; 
therefore, a greater factor of safety for tension members does oil 4 
The purport of stiffening the cable or the chain trusses 


i is is to transmit to a } greater length of the cable, | or of the chain, the 


deformations from local or concentrated loads. ‘These 


z, ae tions are partly due to the change in the equilibrium of the cable 


ry 


= 


ae... chain from such loads, and partly due to the elastic ——— : 
aie i: the length of the cable, or of the chain, from the inner cone 


sur les Epreuves de Charge jusqu’é Rupture de l’ancien Pont 
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chain and cable, but the second cause is essentially greater for the ; 
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_ wire cable. ry Consequently, the heavier chain can be stiffened more Mr. Schi 


s than a wire cable of the same span and deflection. _ This holds 
_ true for statically determinate stiffening trusses with a center hinge, - 


— 
In the former ‘case, the sections of the ‘stiffening truss" are 
by its depth, and any reduction and variatio: 


a center hinge ¢ can be done with somewhat greater geeky but 


The or ‘chain asa chord ‘of the = 

truss means, under all circumstances, a a saving, (1) on account of © 
e the omission of a chord of the truss, (2) on account of the great 
height (in Mr. Lindenthal’s | design) at the quarters” of the center 
. 4 span, and (3) on account of the small depth of the truss in i 
middle of the center span and the consequently smaller stresses 
“from temperature chenges, 
For the purpose comparing the different stiffening system 
for the same bridge, calculations ‘of the deformation are, 


before all | things, the publication of this paper shows 


The direct stiffening of the chain, as in| Mr. Lindenthal’s | 
sign, met, until a few years ago, with the theoretical aifieulty that es Ba 
an staletin « of the forces in the truss, ss, which would be free from _- 
_jections, could not be made. This difficulty i is now removed, not by 

the application of mathematical hypotheses, but by the proper ap- 
plication of methods, which, for various structures of modern times, 


have proved to be true, and without which any in- 


executed in the future. 
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FEBRUARY, 


OF CIVIL ENGINEERS : 


= 
Tv This Society is not responsible, asa _ , for the facts and opinions advanced inany of _ 


‘Messrs. E. SHERMAN GouLp, A. AND 


SHerman Goutp, M. Aa. Soc. C. E—From ‘the point of view 
of practical railroad engineering, the spear is inclined to rate 


‘The proper location of a railroad i is a ‘matter of the greatest im- 
=) ‘portance, for it affects, not only the immediate cost of construction, 


- but that of operation and maintenance ; for all _ time, and any material 
- change in the location of a road in active u use is most difficult and 


expensive. In the words of the late Arthur Mellen Wellington, 
ae Am. Soe. C. E., the skill of the railroad engineer is shown by the 7 
imposing bridges, the high embankments, deep cuts and long tunnels" 
geen which are not to be found on his line. _ Certainly, i in skilful hands, 
By edi can be taken out more cheaply with transit and level than 


. first thing in the of a railroad is the ‘collection of 


zs me *This discussion (of the paper by F. Lavis, Assoc. M. Am. Soc. C. E., printed in Peo a 
ceedings for December, 1904), is printed in Proceedings in order that the views expressed 

be brought before all members of the Society for further discussion, 

Bay Communications on this tas sae received prior to March 25th, 1905, will be pub- 


4 


ca 
| 
— 
— 
a 
— 
= 
’ 
Tt 
~ 
= 
ge 
a 
| 
q 


DISCUSSION on RAILROAD LOCATIO ON. 


come later. The survey be too ‘complete, 
and Mr. Lavis well says that in his experience the completeness oc 
the survey is apt to vary directly as the completeness of the outfit, 7 
and proceeds to describe such an outfit as he has found necessary to 

‘successful under given conditions. Many the minutize 

4 may excite a ‘smile from some of the ‘ “old war horses” as indicating, — 
in their opinion, a too great preoccupation with den: refinements = 
civilized life, but there can be no doubt that more and better work _ 
a can be done in the field ee with a aaanns spirit, when these little 


ment t furnished by the 1 road with which he was connected. In sa 
ing | over this list the only p point calling for criticism which met the 
-speaker’s eye i is the German silver table service. _ He would entirely 


All the camp regulations described seem to be : sound and intelli- 
4 gent. _ Evidently, they were efficacious in securing that very difficult * 


it, but doubtless there were regarding occasional air- a 
ing. of bedding, particularly as the men were ‘required to make Up 
_— cots for the night immediately on. rising, or at least before g go- 
ing to breakfast. + Casually, t the difficulty of procuring fresh meat 
and vegetables is mentioned. a fortunate provision of 
salt meats suit the taste of those living in the open air much better 
_ than fresh , for a steady | diet, and the same may be said in regard 
4 the absence of milk and even a suger in one’ 8 tea and cipro The on 


 yather than the culinary features of the ‘paper. “The desiderata in 


the present case, or r the objects for which the survey was undertaken, 


kernel of the whole proposition, namely: 


a “To be sure that the line obtained was such that no other line could 


be built through the same country with the same or better ruling 
grades, with less expenditure, at the same unit 


most likely to provoke is insistence with which 


location, that i is to say, the taking of the ground into the office, and — 
. oo the line there, m more or less mathematically, rather than d ae 
it by eye, upon the ground. If the speaker is not mis- 


a author dwells upon the superiority of a paper location n over a field Pe % 


Bog 
Papers.) 
— 
— 

— 
ima 


DISCUSSION: ON RATLROAD LOCATION. 


Mr. ¢ taken, this idea the limit i in of the Lyons ona 


Geneva Railroad, in France and Switzerland, the construction 
a plan i in relief, reproducing i in miniature the whole stretch of 
intervening country over which the road must pass, and locating 
the line upon it. The i increasing effort to bring the field work into 
_ the office in all branches of engineering is a marked characteristic © 
of the present trend of practice in America. While this may de- 
generate into “easy-chair engineering, ” when carried to excess, the | 
“i speaker i is inclined to believe that, i ins the case of the final | location alll 
il : a railroad, ¢ or other line, the getting of full details of the topography - 
th * laid down upon a contour map is the true way to secure the best — 


in paper, whik 3 is, after line has been thus 
paper and transferred tc to the ground, a final revision is absolutely 


Ll 


J 


= first examination ert territory as shown on the atlas map, 
down to setting the final slope stakes, is « one of “trial and error,” 
i field to office, and from office back again to the field. itt also 
appears to him that, except in those cases where there is almost nc no 
am = choice to be. exercised, the skill and experience of the locating = 


gineer are best ‘shown rapid of the broad | 


. nl grasp of the possibilities of a wide and varied stretch of terri 

; ae seem to be akin to those which characterize a great neem a 


dividual. “Iti is 3 also the opinion of the speaker that the cakes of this a 
a gift may dees over- -rated, and that when time allows—and if the s sur- 
_veys be promptly commenced instead of being relegated to the last 
moment, time generally will _allow—no amount of ‘ ‘eye for 
- country” can supersede the patient and exhaustive instrumental 
of all the ‘possibilities of the territory. + At any rate, 
is certainly safe to give to younger - members the advice not to rely 
the fancied possession of this gift, but rather to cultivate the 
and judgment by ps ‘painstaking study and observation 
Pos... the present case, the necessity of exhaustive preliminary 


previous to final location, was evidently realized, for M 


were given the locating engineers to spend all the 
time necessary on investigations, to be sure they had the best line’ 
through the country traversed before putting in the location, on the 

Iti is vain to cross-section a strip 800 ft. wide on 
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DISoUSsION oN RAILROAD Locantos 
of a line, when a 5-mile 
or left would open up a practicable route through easy country. = rae 


7 ‘That is to § say, it is useless to ) try to make the best of a bad line, 


when a good one is ready to the hand. 
= In regard to the instrumental work, the” running out all 
tangents to an intersection is sound practice, unless a curve is 
finally adopted which sweeps in several changes of direction, when __ 
the total deflection between the points of curvature becomes the ae: 
In such case it might not be necessary 
produce the tangents to: an apex, but, cases, as the ‘author 
states was done, the position of the P. C. and P. T. should be cal- . 
culated and the hubs" ‘set from the apex, or by long chords or =. 
“wise, before the curve is swung in, even at the cost of much ad- 
"ditional 1 labor. When the curve is run on final | location, if a satis- 
factory cc con ection is n not made with the previously. established 
+ the transit should | be set up upon it and the curve run back- 


- weed until the discrepancy i is | worked out, or the existence of an 


‘mention of easement curves seems to have been made in the 


_ The speaker is tein to confess that he does not like the form of 


transit notes used in this si survey. , His own invariable practice has 
been to have two columns for deflections, left and right, and to 
carry the balance over from page to page. In this way, by ae 
_ balance to the first course of the survey, the calculated course ~ 
gan be checked at any given station. _ Distances should be added up = ; 
and earried forward in a similar way, so as to check them with the 
of the hubs. both verniers should 


is ‘the sum of the ‘two should always tho 
affording a perfect: check 1 ‘upon 1 the recorded angles. 
_Witrorp A. THomPsox, J fom. Ax. Soc. CE E. (by letter) 


sketching topography for railroad location? of course, many en- 

gineers think the plane- table is very inaccurate and ‘slow, but the 

writer has used this instrument, in work for the United States 

Geological Survey, i n the ‘West, and has run lines - ranging | in 
length from 1 to 15 miles in a day, at the same time sketching the | 

aes for 4 mile on each side « of the line. These ‘surveys — 


Were on a scale of 1 in 90 000, with a 20- contour interval, and 


can the draftsman from the hast of notebook sketches. pi 


a ith the stations on the line to ) give the lengths « of base lines, 
and from 1 the clevations given by the levelman, a very accurate map 
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DISCUSSION ON RAILROAD LOCATION. [P 
. wide can be made almost as rapidly as the 
levelman can cover the ground. 
ee. Starting at a given station and orienting on the line, short lines» 
_ should be drawn to all houses, lone trees, fence corners or other 
objects which can be recognized from some of the next succeeding 
Fa stations, such points being chosen as will be useful in n locating the 
_ topography. te passing to the next station the instrumentman 
should note carefully the topography ‘passed over. over, and after setting 
up should intersect objects at which shots were taken at previous 
stations. Distances can be scaled from the map the intersected 
points, and their elevation can be found very accurately by ‘the 
angles. “In almost any country a sufficient number of 
be located to indicate the drainage, the “backbone of 
topography.” Having located these points and ascertained their 


4 


elevations, it is a simple matter to sketch in the intervening 


The chief advantage is that when the topographer returns > 
camp the map is ready for use, and there is no necessity for waiting Be 
“for hours rs while the the draftsman works up a an inaccurate map from 
A rapid method of finding the elevations of intersected points is ey 
hat called the “stepping-u) “up method.” Knowing that the in- 
terval between the -eross- -hairs is ‘proportional to the distance, then 


Ae if the distance to. a point scales 550 ft. from the instrument the 


interval intercepted by the cross-hairs is 5.5 ft. alidade i is 
leveled and the point where the upper cross- -hair r strikes the groun nd 
‘3 s noted. The elevation of this point, then, is one-half the cross- 
= interval (very closely), or 2.25 ft. above the instrument. at Then — 
the telescope until the lower cross- wae intersects the p point 
A number of these bea 


2, point is two and one- -half times the cross- chair interval, or 13.25 a 
above the instrument. Then, adding the height of instrument gives 
the difference in ‘elevation between the ground at the plane-table 
Te bce and at the intersected point. This method is subject to a slight 

error, but, for short distances, it is far more rapid and accurate 
than pacing and using a hand-level. Even if there is an error of 
ss 1. ft, in. the elevation of a point 1000 ft. from the line, it is within © 
eee 4 _ the limit of error of a location survey, and is closer than ¢ . hand- 

level elevation. ‘The writer has run lines 10 ‘miles long, using a 
ek rod for distances and reading the » elevations to. the nearest 
ae foot by the foregoing method and has | closed without error. Se 

_ With a long bubble on the telescope, and with _cross-hairs close 


Oa together, or an extra cross- uae between the middle and woe — 
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hairs, the writer is sure that the plane- -table would be ileal “Mr, Thome- * 
on location ‘surveys. Such a table should be about 22 by (24 or 30 as elias 
> in., and the tripod should be light. On the under side at each 2 end 
= should be rollers to carry a strip of drawing paper, 20 in. 
: ide. If the line runs too close to the edge of the paper a new. 


point can be > taken near the other edge. 


M. Am. Soc. C. (by letter). we. 
locating railroads: described in this paper is quite. different from 
that; in which some of us had the good fortune to “assist” (with 
axe or a flag-pole), in our younger days. The up-to-date way is > ian 

only scientific; the old way - belonged to a higher order—it savored | 

Genius. The new way accomplishes results by plodding and 

platting; the old one reached conclusions with something of the 

ewiftness and certainty of Instinct. The 1 new locating engineer is 
mere. 

things out; the old o1 one, , like the poet, v was not -made—he : simply 

came, saw, and conquered, Given, a correct topographical plat of a 
hillside, : a set of curve-models and other ‘paraphernalia, any of uw 
with a reasonable share of ability can locate on the plat a curve that ‘ i 


will fit and, Tater, ean transfer the curve to the 


a there” with celerity and no success. 
this is an exaggerated picture, it must be odmitted i 
w more than a grain of truth i in the chaff. The earlier locating en- 
_— gineer who attained eminence in his calling had, undoubtedly, 
a peculiar natural aptitude for his work. His “organ” of locality was 
_— large. He was a born woodsman, and never g got “lost.” ” His n nat- 
be 1 ural faculties were highly | trained, because he depended 1 upon them - 
nd not on any such auxiliary devices as are now used. | His “off-— ae 
judgment of topography, _and the grades and caves 
would fit was “more acute and accurate than that of ‘his de 


"generate successor, ‘because the latter is not compelled to. rely so 
All this may be admitted and y yet it ean be maintained suc- _ 
cessfully that, upon the whole, the new method is better than the 
old. it ‘vedas: the work to a system, and the results, if less bril- 
: = are more certain and reliable, and at least equally expeditious. 
While details may ‘differ, the paper describes well the approved 
method of railroad location, and the fullness of 


| makes it a very” valuable contribution t the literature of of the sub- ors, 


om 
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with your line in hand, to take in at a glance the F. U., and the 
degree of a curve that will fit the hill comfortably, and, at the __ 
ss proper point on that curve to sail off on a tangent that will strike A. ei 
bull’s-eye 2 miles away, that was the work of aGenius. Evenif 
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hiner. ject. eel of course, may modify the procedure. The lines, 
3 ‘the ve of which is described in the - paper, seem to have “ogy 
from the start, , destined for construction; roads were to be built | 
certain ‘points, ‘and the « only question was | to find as quickly 
possible the best route and location. Tf, as ~often “occurs, pre-- 
liminary lines w were to have been run out for the purpose of deter- 

mining the practicability of the route for a railroad, the building — 
eh and | even the final location of which; later, depended upon the suc- 
of ‘the promoters in financing the enterprise, the methods and 

means would doubtless have been somewhat modified. The outfit : 
would have been complete. The ‘promoters would have 
. wanted to show a reasonably good line | and a profile that would at 
least represent, if not minimize, the difficulties to be o over- 


—, and it is also the most difficult to ‘fill. ae The work of i 

linemen and the draftsman, while, of course, it must be accurate, 
a: no special ability; but the topographer must be an expert 
at his work. | He must possess, in a large degree, the peculiar gifts 
mi _of the old locating engineer, must have a keen « eye and a good judg- 
ment f for locality, distance and elevation. — If he depends too much tT 

on the tape- -line and the hand- level, and lacks discrimination | as to 


a be able to keep w up with the party nor do his 
Particularly must he have the ability, natural or acquired from > 
experience, to judge of the relative importance of the topography 

- sketches. He must know at a glance, from the general lay of © 
the country, that the final location will hug this hillside closely, 

a and its topography, therefore, must be taken accurately, while that 
other will not be touched, and, therefore, may be sketched with less 
care. Ap poor - topographer i is somewhat worse than: useless, while a 

superior one is cheap at almost any 
There seems to be to criticise in the conduct: of ‘the worl 


ie “men, The absence, , from the equipment, of the medicine chest is 
noticeable. ‘The writer has always considered it of importance to 
“have along with the party a ‘small supply of simple or standard 
ch every ‘intelligent — 


; 
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assuming that the office of the preliminary line 1s mainly, 
je as it should be, to determine distances and elevations, and to fur- _ - 
nish a base from which to obtain correct topography, the appear- __ 
anee of the preliminary profile may well be disregarded. 
running such preliminary lines, the most important and re- 
> 

tunate, in having employers who appreciated the value and economy 
omniete en nmen and OTOVISION a ne a &§ <4 
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a: In a summer 0 of 1880 the writer had charge of the preliminary | 
and location surveys for the northern half of. the New Orleans and 
North Eastern Railroad, his extending from Meridian, Miss., 
southward about 100 miles. ‘With 1 some alternative routes, — 
a miles of located line was put on the ground. The preliminary a 
were made with care, especial attention being given to 
-uecuracy of instrument work and chaining, and to taking the — 
topography. — The lines crossed the drainage system of the country ik 
diagonally. y ‘The streams had flat and rather wide valleys, separated ak) 
by dividing ridges from 80 to 150 ft. high, with rather abrupt and aoe ¥ 
broken slopes. No special effort. was m made to get ‘good preliminary 
_ profiles, the object being, while keeping the line reasonably near the a 
probable located line, to” yun the preliminary where it could be 
gotten _ through easiest, or would best serve the purpose of the 
topographer. The preliminary lines. were carefully platted by the 
pe. running the final location 1 the object sought was to 
as much of the work as possible in the office tent, confining the work rd 4 oe 
of the party largely to putting in the stakes on t the ground, from ey 
notes furnished to the transitman (who had charge of the party). = 
_ The method of procedure was as follows : A tentative location — 
a x line was put on the map as carefully as possible, and its profile fall = 
_ platted on the preliminary profile from the topography. Very full 
notes were made of the relation of the located line to the pre- 
liminary, such as intersections, distances at right angles from the 
preiminaxy: line, ete., using the actual and projected stations on 
the two lines. With these notes and the profile, a tape- and. 
_ hand- ‘level, the v writer, with ‘h an a assistant, then went over the ground, 
‘noting at every controlling or important point the correspondence 
the projected profile with the ground, and any changes» that 
seemed necessary or desirable. Returning to camp, the projected — ee 
location was carefully revised in accordance with the notes thus 
done, the courses, curves, ete., » of the revised line were» 


notes to ‘points on ‘preliminary. “All was kept 
ahead of the transit party. As long as the location line con-— 
| formed to the reference notes, with relation to the preliminary line, a oye! 
the transitman had nothing to do but stake out the projected line. . ia 


But if any divergence w was: noted, it was his duty to introduce s 


__In running out the final location line, some modifications of the Mr. Whinery. (aN 

tho sori be > naner have he advan ta 
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two lines. Thus, after running out a a tangent, 500 
jong, to a projected P. 6, if he found this P. C., came ahead of, or 

a short of the preliminary station opposite which it should be, he — 
moved the P. C. to its proper position and began his curve. © if he 

found himself nearer to or further from the preliminary line than 
a should be, he could usually so modify his P. C. and his curve: 
angle as to throw the succeeding curve where | it ‘should be. For- 3 


tunately, the transitman was a@ very competent man, and handled 


_ The results were very satisfactory, and the located line was car- 
ves forward rapidly. _ Occasionally, when the profile of the day's 
work was made up, it would not be satisfactory, and ‘part. of ‘the 
line would have to be re-run the next day; but this going back was 
unusual that it ‘came to be considered by the transit party a 
reproach upon the office work. The average progress made was 
_ somewhat more than 2 miles per day, which, considering that the 
country was mostly covered with timber and underbrush, and the 
“hill slopes rough, was regarded as very good work. The accuracy 
ae with which the located line could be projected ‘was sometimes sur- - 
. prising. © At one place there was a 7-mile tangent, and as it all lay 
through a timbered and brushy country, special care was taken at 
a its beginning to lay its course accurately, so as to avoid the possi- 
bility of having to re-run * ‘Whether due to careful work or to 


= luck, it came out within 20 ft. of the eal intended, and this 


= 


The fact that all the curves were e begun and ended with sp spir vals 
-_ the work a little more complicated than usual. (As far as the 
knows, this the first in the to be 


Gauge” Railroad, up Lookout Mountain, at Here, 
es _ the line ascended the rough and steep sides of the mountain to an_ 
elevation of about 1300 ft., on a grade of 34%, absolutely continu- 
ous, except as modified by compensation for curvature. In this 
case the cone line was s plotted on on a irony 100 ft. to o Lin, 7 
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The noteworthy variation from ordinary practice in this work 

hich 
3 

— 
Be. 
— 
by the engineer who is to be in charge of the work, before the 
— party is started. Equipped with such land-office and other maps HM 
— 
— 


> 
:. as are obtainable, a iets map on a scale of 2 in. to the mile for mr. whinery. 4 
and the usual outfit of pocket instruments (a good 
ous lengths of step of man and horse), the best probable line can ous 
a ‘pedometer 1 which can be set to read miles and fractions for vari- _ ae 
' ous lengths of step of man and horse), the best probable line can 
=: be determined definitely before the party starts. The use 
of these pocket instruments is not always as well understood and as ne 
fully availed of as it should be. This is particularly true of ‘the a 
-_ aneroid. So much has been written on the proper use of this 4 7. 


a valuable instrument that it need not be repeated here. The writer 


has always: read the inch-scale rather than the altitude scale, using A 
reduction to altitude, a table of f “height in English feet Of a 


4 


Bn 7 column of air - corresponding to one-tenth of an inch in the barometer 
different temperatures and elevations.” This table may be foun 
in most treatises on hypsometry,* but it. im not. usually sufficiently 

extended for convenient use. A more extended table (Table 
4 be found sufficient for the « engineer’ ordinary purposes, 


4 


the 1 upper station, 


The tabular number > to the first read-_ 


The tabular number corresponding to the second read- — 


is the average elevation corresponding to a difference of 
0.1 in. in the barometer, and this multiplied by the difference in BY. a 
barometer readings, two- tenths, gives 94.8 = 189. 6 ft., for 
difference i in elevation of the | points of observation. While not ab- 
‘- solutely correct, this method i is more nearly so than any other equally ee 
simple. To overcome the principal source of ‘trouble i in the use of ry 
barometer—its normal changes with the weather-—the writer 
has cused one or two simple and fairly satisfactory methods. These 
- changes are usually quite regular and progressive. If, with a 
_ barometer r hung up, readings be taken when the user first wakes - 
in the morning, and again after breakfast when he is ready to start 
- out, and ‘similarly 1 when he stops an | hour at noon for lunch and st, 


rect the and afternoon observations in the field. For 
further and — correction, at the end of the trip, the records of a 
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an assistant ¢ hour of the day during reed 
| aed is rather common to sneer at the value of the barometer for 


_ such reconnaissance work, but when used with proper care, it is a 


most useful and “reasonably reliable’ instrument. In a reconnais- 


_ sance made by the writer, extending over about ten ‘days, i in the 


- case, provision must be made for having the horse led “around” on . ; 
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mountains of North Carolina, three aneroids by the 
‘party, and at all important points th the mean of - their readings was — 
used. : For final corrections the mean of the barometer records of 
the weather offices at Knoxville Atlanta was used. The 
sults, when tested by actual levels, were remarkably satisfactory. 
The pedometer, used with judgment based on experience, is also a 


valuable auxiliary 


- work can o1 only be done on foot or on horseback, but, in the latter 


a considerable p: pat of the trip. Except for a trip to § the 
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in out the best possible final location are e pertinent. 
may be safely asserted that there are in this country a surprisingly = 
of railroads located So that, were it now pos- 


expense, the whole li line, taking for his" compensation a ‘per: 
“ian of what he could save in cost of construction and operation. 


But while the engineer is not infrequently to blame for faulty loca- 


is generally attributable to undue pressure upon him 
_ hasten the work and to avoid expense. Very few employers, even — 
among the abler and better informed class of railroad projectors, 
i. _ appreciate the great economy and importance of careful and con-- 
or have any idea of the time and cost 
te a aie very few locating engineers can look back with s 
_ faction 1onag good deal of the work which they felt compelled, under 
to do less carefully than their orl ie 
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This Society is ‘not as a for the and opinions 
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INVOLV ED IN THE ‘WRECK OF net HIGH BRIDGE 


«OVER THE MISSISSIPPI RIVER, 


(ON SMITH AVENUE, PAUI L, MINN., 


Le Con onte. Se . Soc. C. E. (by 1 —The facts relat- 
: ing to the failure of this’ ‘to withstand wind alll 
extremely interesting, and such cases are always instructive. It is 
to be expected that, at ‘this, late defective detail 


"therefore, is to study probabilities. the of f such i informa- 
ss tion, it is but fair to presume that the viaduct was constructed in| 
a... way bed to the e requirement of the ) specifications of of that = 

2, Plate XLITI,7 and also Fig. 1, Plate XLIV,+ is 
rather inclined to think that in all probability the maximum. wind 


ri cs effect was at or near the site of the four- leg tower, at the southeast _ 


*Continued from December, 1904, Proceedings. See N lovember, 1904, Pr ‘oreedings for 
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end of the 250- tt. Everything he? the photographs seems to Mr. Le Conte. 


case of § “tip over,” pure and simple, due most probably to lack of | 
proper to the masonry pedestals. This is indicated 
- the direction of the upper chord of the 250-ft. fallen span, as it 
lies in the riv er. It does not occupy a a position which would indicate D ey 
the northwest end of the 250-ft. span had given way first. a 
the contrary, the photographs seem to show that the distance of the ioe a: 
upper chord from the original center line of the bridge, at the four- a ce 


and 
Teg te tower base, is much greater than the corresponding 


four wrecked ‘tower, seems to For an o ordinary 


position, which prolonged, cuts into the alignment: of the 
4 ¥ proper very perceptibly. It appears to be clear, therefore, that the eae 
-250-Ft. span ‘was undoubtedly thrown n farthest out at the four-leg 
tower | site, and, consequently, this was most probably the locus of E 
the maximum wind effect upon the bridge. — It seems to the writer, ‘ 
, "therefore, m more probable that the four- Jeg tower was torn from its 
— four- pedestal base completely and, toppling over, pulled the other — 
i pans after it and the 250-ft. span off its seat on the two-leg bent. Be 
Moreover, it should be remembered that the specifications in 
vogue in 1886, when the bridge was designed, were probably 
; _ fective as to anchorage. At least, the writer knows that the every- i =) 
eS practice of that date was the plain, old, ordinary connection of ; 


‘columns to pedestals by : an anchor bolt at cook ¢ of the four | corners Be 


detail for a high tower. Modern specifications | 
_ the anchorage shall hold the foot of the column to the pang so . 
securely that failure by overturning or rupture at the footing coul 
not occur if the bent were tested to complete destruction, whereas, 
‘Fig. 2, Plate XLV,* shows plainly that the four pedestals, after the == 
a: were left perfectly clean and free from wreckage, i “Biss 
ae though there were no anchor bolts in existence. ee 
>. - ust one word more on wind p pressures in general: Past ane 
ie as to wind pressures are extremely vague and unsatisfactory. “os 
late years, however, instruments have been devised by which - 
pressures are recorded with commendable accuracy. The results 
obtained are startling when compared with ‘popular estimates —. 
at ‘the same time. This discrepancy, in a measure, explains itself. 
ce The intensity of the wind pressure is generally confined to very 
narrow as a result, two p pressure “gauges do no not give : 
nywhere near same record; because the was 


er 
= 
iz 
| 
| 
— 
| 
— 
q 
= 
q 
— 
— 
— 
4 — = 
| — 
4 


“WIND PRESSURE ON BRIDGES. . [Papers 
a ar. Le Conte. . there to be recorded. - Hence, no single observation | of pressure is 


of much value, simply on account of the well-known and great 
Variation in pressures within short distances. V What the bridge en- 


an arrived at, except by mine observations on existing bridges. 
This information is now very badly needed, mpre 
making specifications for long- -span | bridges. 


atrebel. (CHARLES SrRoBEL, M. Ax. Soo. E. ‘by —The author 
"assumes a wind acting upward a at an angle of 30° to the horizontal. 

= blowing against the underside of the floor of the bridge with a a 
- “pressure of 30 lb. per sq. ft. in that direction. | This floor has a 
width of 41 ft., and, on this assumption, the exposed area is there- 
very . This force he divides into two components, 

one acting normal to, and the other parallel with, the floor. The a 
_ 2a force normal to the floor is assumed at 20 lb. in round figures) per 

gq. ft. and the horizontal force at 10 Ib. per sq. These 
Pug _ were obtained from Unwin’ 8 table for wind pressures on roofs, but 


writer thinks that the use by the author of the latter 


of the pressure, which, there, is a force Inclined to 
the vertical. On this account, it is convenient to make use of the 


ee Em this case, however, the normal force i is vertical, and i is used by 
i. author i in full; therefore, a component of this force should not 
also be used. The horizontal component of the original inclined — 
force of 30 lb. per : sq. ft. - against the underside | of the floor, on the 


other hand, exerts a pressure upon the e bridge only. through friction 
ce of the air against the floor, and this friction would be only a very 


percentage of this s force, s so small that it is. usual to neglect. 
. The writer thinks that the horizontal force of 10 Ib. against the 
of the floor should be eliminated entirely” from the 
calculations. Making this correction, and increasing ‘the 
Bressure against the sides of the trusses from 210 lb 
er lin. ft., assumed by the author, to 300 Ib., the re- 
» we obtain, for the 250- ft. span, , the - = ‘required for 
300 125 1 


1620 1b. 


P 
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Heer realy ; and, as migh he average. 
entire span; an an the less the 
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lin. ‘ft. of bridge. In other words, the 250-ft. span will not Mr. 
overturned by a wind pressure of 300 lb. per lin. ft. .act- = 
i ing in th the plane of | of the t top chords, combined with a normal upward = a 
"pressure of 20 Ib. . per sq. ft. against the floor of the bridge, if the 
dead weight exceeds 1 620 Ib. per ft. Even taking the dead weight Rs 
at only 2.200 Ib., as roughly estimated by the author, it is clear that 7 
the destruction of the bridge could not have been caused by the — 


overturning of the 250-ft. span, the author’s’ 


4 built, sixteen years > The upper or Wearing floor was 4-i -in. cedar 
blocks then; it is 2-in. oak plank no now. w. The dead weight of the 
— -250- ft. span is given at 3 200 lb. per lin. ft. on the original stress 
- sheet, as against 2 200 lb. assumed by the author, which is evidently 
much too small, even for the present floor, | 
“a The specifications, under which the bridge was built, provided for 
horizontal wind pressures only, and these were 300 Ib. per lin. ft. — 
. F of bridge in the plane of the top ¢ chords, and 150 Ib. per lin. ft. of a 
bridge in the plane of the bottom chords. These are Cooper’s Te 
. 2 quirements for wind for highway bridges. © They were standard then, 
and are standard to-day. For these wind pressures, anchor 
are required to resist overturning, neither at the end of the 250-ft. 
span nor at the foot of the tower. At the end of the 250-ft. span 
the dead load exceeds the overturning force of the wind by 148 900 
. * . for each shoe, and at the foot of the tower, for the bent support- 
ing g the 250-ft. ‘span, by 68 300 Ib., , according to the ‘original stress. mi 
sheet. Assuming the author’s lighter dead weight, , these figures 
would be 86 400 Ib. and 5800 Ib., respectively, but his dead load is 
840 lb. per ft. too small for the present 4 ‘The bridge, 


which some of them were found. Although, as shown, under the 

x i: original dead loads, anchor bolts were not needed to hold down + the 

“bridae, they were provided as an extra precaution, and were of 
liberal size. _ They were intended primarily to hold the bed plates 

3 5 in position laterally, and were run through the bottom plate of the 
_ shoe, but not with the desire of developing the full strength of the on 
bolts in ‘tension. To do this” it would have been necessary > to in- ae 
crease the thickness of the bottom plates. Still, these anchor bolts” 


were good for a considerable resistance to an “uplifting force, and, 


_ This bridge was designed with the same care and attention “a 
details as any modern railroad bridge. Js Shop plans were submitted 


4 
inquiry, the writer finds that the wooden floor of the bridge 
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DISCU SSION ON WIND PRESSURE ON BRIDGES. (Papers, 
Strobel. potent, and painstaking engineer, W. Miinster, 
Pet ;; is M. Am. Soe. C. E., then Bridge Engineer of the City of St. Paul. 
é ss _ The author’s theory, that the bridge failed by the overturning of 
- the end of the 250-ft. span, which rested on the rocker bent, — 
is a . improbable from the fact that this would require so large an upward 
* | pressure against the wooden floor that the clinched wire nails, with | 
which the floor was fastened to the iron stringers, would be 
eae A much more probable theory would appear to be that the bridge 
was 1 wrecked by the overturning of the tower at the shore end of 
_ the 250- ft. span, the other spans following in natural sequence. "At 
the tower the surplus of dead load to resist overturning was very 
- much less than at the end of the 250-ft. ‘span, as has been ‘shown. — 
Furthermore, beginning at or close _by this tower, the shore rises 
the south side of the river. The wind reported to 
; have’ blown diagonally against | this slope, and therefore > would have 
a been deflected upward so as to exert considerable p pressure against 
the underside of the floor. This pressure was probably sufficient to 
overturn: the tower, especially if the anchor | bolts ¥ were partly with- 
= ae As to the lessons taught by the failure e of the bridge: the a 
- al most obvious one would seem to be that anchor bolts for high 
- bridges or or viaducts should be looked after, , and nuts replaced | if lost 
her or stolen; secondly, that the floor of a ik viaduct should not be 
(v7 made lighter i in weight without an investigation as to whether the : 
anchorage provided i is still sufficient to resist wind, and, if not, to 
a ‘strengthen the anchorage as may be required by the new conditions. 
Bees The writer’s conclusion, in general, i s that our present assump- 
tions for wind pressure did not prove adequate to save this bridge, i 
and that either 1 the intensity of the e wind was much greater than the 
pressures ordinarily allowed for, or that the v wind, though not a 
greater intensity, deflected upward | by the steep slope of = 
= i a high | south shore and thereby | given an intensified effect sufficient 
bes to cause the failure of the spans near this end, under the unfavor- = 
a able conditions of a lightened floor and anchor bolts’ apparently in ; 
ee The writer agrees with Mr. Cooper that in future provision _ 
a should be made for certain upward wind forces, but in any general 
_ specifications these forces should be stated ‘definitely, and not left 
to be deduced wind pressures. acting at a certain angle with 
= a The old 1 method of obtaining the wind pressures, by the parallelo- 
per gram of forces, is obsolete, as it has been shown by modern experi- 
ments that the normal pressures can be deduced from experiment 


2 *See Mr. R. A. Tanner’s account of the failure, showing the of wrecked 
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Papers.) DISCUSSION om WIND PRESSURE ON BRIDGES. 


only. & splendid beginning, i in the scientific investigation of wind Mr. Strobel. 
‘pressure, has been made by the Committee of the > British - National — ak: ; 
Laboratory,* and further experiments are promised, 80 q 


that we may soon hope to know more about wind pressure than here- Sen 


¢ tofore. Attention is called to the fine opportunities for observation Bi. Pe j 
‘ Fg on a large scale afforded by modern bascule bridges, and those in ce 
= position to do so are urged to make and publish records of the power. 
* F. required to operate these bridges in high winds, measuring at the 
. 4 same time 1 the direction and ond veneey of the wind d. Such ob observations 
E. P. Goopricu, J ux, Am. § Soc. ©. E. (by letter) .— —The Mr. Goodrich. 
of wind pressures has interested the writer for several years past, E 
during which period he has been making continued observations and Md 
investigations, both mechanical and analytical. He also had —— 
vivid d experiences: in the cyclone which struck Ypsilanti, Mich, 
 -On the e evening of April 12th, 1893. 
While t the damage done to the St. Paul | bridge is. well describ 
Mr. ‘Turner, his description of the storm which wrecked it is 
rather meager. From technical publications, from the United 
States Weather Bureau, and by letter from Mr. Turner, personally, 


writer has gathered a few additional facts. storm was 


‘path of effect of 250 ‘ft; developed a 
velocities of 110 and 125 miles per hour, at the ‘Weather Bureau | 


observatories i in 1 Minneapolis an and St. Paul, respectively; a1 and caused 


— observations of the storm at Ypsilanti, the writer noted 2 
many facts which were similarly noted by Mr. Turner, as published as 
at the time of the St. Paul storm. It is the writer's opinion 


and ‘up the vortex which forms the . storm center. In s several “es 
- stances in Ypsilanti the brick walls of well built houses were burst 
outward on two sides while the edge of the track « 
seemed to be several feet distant. Mr. Turnert 
_ which was burst outward on the leeward side of the gable while th« 3 
_ windward side remained in position. Many such published and per- 
-sonally made have convinced the writer that» there is 


"walls, bridge hia ete., and on the lee side of 1 many gable weil as = 
4 
upon the windward side. He has always made it a 


tice to take due account of these facts when designing the supports | 


_ *See Stanton on “‘ The Resistance of Plane Surfaces in a Uniform Current of Air, 
Minutes of Proceedings, Inst. C. E., Vol. CLVI (June, 1904). 


Engineering News, September 1, 1004, PP. 192-196. 
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DISCUSSION ON WIND PRESSURE ON BRIDGES. “[Papers. 


Goodrich. root ete. It seems as if the actual cause of oe 
italia described by Mr. ir. Turner was a failure to appreciate and provide for — 


‘The actual pressures due to non- -cyclonic oz are of equal i im- 


portance to the | engineer, and should be as carefully studied. Mr. 


Cooper has. proposed a most specification, in the writer’s 


“amount, as 1s greater areas are col The observations made by 
_ the writer, while not yet complete enough for publication, and a 
analytical investigations which followed ‘the securing of the first 
consistent data, seem to point to a wind pressure which varies in- 

versely as the logarithm of the least dimension of the area in ques- 

tion. The law of the variation of the pressure with the square of 
_ the velocity also holds: for : any given area through the usual range 
of variation, but many formulas used for the reduction of ane- 

. es mometer observations are faulty, and are misleading ir in their results. 
view of all available data with which the writer is acquainted, 


conservative in a stipulation is added 
oe suction effects are to be provided against on the lee side of sloping 
par, roofs, and that bridge floors, members, ete., , are to be fastened so as” 

to withstand the specified pressures from alow as well as from - 

‘ other ‘directions. » To t be ‘sure, the dead weights of most parts of 


_ structures are more than sufficient to overcome such forces in most 


pressure of 1 in. the barometric column (to ‘whieh. we are 
all accustomed when extended over a long period), will exert a stress 
of approximately 70 lb. per sq. ‘ft. . Some idea of the actual press- } 
= resisted by high buildings can be easily secured by a few ob- 
‘servations: with any good aneroid barometer on the leeward and 
then on the windward side of such a structure. The sudden vari-_ 
ae ation in pressure during the St. Paul storm would produce, under — 
ig proper conditions, a pressure of 104 Ib. per sq. ‘ft, aside from the — 
effect of any impact due to wind ‘velocity. 
The theoretical investigation of the stresses due cyclonic 
ee are most interesting, and explain many curious phenomena. 
- whole subject is one in which data are so scarce that all in- 
formation, s such as that is of ‘great value. 
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Discussion * 
netH Auten, M. Am. Soc. 


KENNETH ALLI M. AM. Soo. C. letter.) Previous to mr. 


1880 there was” very little reliable information “concerning: the 
tensity of rainfall during short periods. — Since then, by the intro- 
duction of self- -registering ; gauges, many « y data, particularly valuable ' 


2 to the engineer in the design of municipal work, have been secured, 
and the marked similarity between the several curves shown by the _ 
an with the exception of Talbot’s Maximum, is a measure of 

the reliability of ‘the several series of records upon which -they were 
i. The writer has kept rough memoranda of excessive rainfalls 
a good many years, and, in looking them ¢ over, finds the following 
‘ea already mentioned by the author) that lie above the Maximum 
(Of the thirty-one rates of precipitation noted, of which 
are 
‘sponding intervals by Professor Talbot's 
and, of the latter, but ‘six are for periods of less" than 2 hours. 
_ Rates for shorter periods almost invariably fall within the Maximum | 


Although more ion are desirable, i in order to form 


__ _*This discussion (of the paper by Charles W. Sherman, M. Am. Soc. C. E., ‘printed — 
in Proceedings for December, 1904), is printed in Proceedings in order that the views e 
_ pressed may be brought before all members of the Society for further discussion. _ 


* Communications on this subject received i prior to — 25th, 1905 will be publ 
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DISCUSSION ON MAXIMUM RATES OF RAINFALL, [Papers. 

ti “a Mr. Allen. ‘portion of observations for short periods, is inclined to think that, 
= = ae periods of 2 hours or more, the curves shown for maximum rates 

et of precipitation : are relatively low; and that a curve, like Talbot’s 
excludes number of phenomenal 


TABLE or PRECIPITATION. 


io 


“Rate of | 
Precipita- 
_ tion, | 


in inches. | H 
ours. s. Minutes. 


Kansas City, Mo | 
Kansas City, Mo 
Indianapolis, "nd. 
Chelsea, Vt 


June 1885 1895. 


RR 


— 


Jacksonville, 
Atlantic City. N 
South N.Y May June 1, 1889. 
Oct. 12,1897. 

June 22, 1908. 


| 


irve. 


Rates of Lying Above the albo 
Embarras, Wis. May — 
Sandusky, Ohio.. .| July = 
Brattleboro, Vt 
Biscayne, Fla.. 
Newton, Pa.. 
Brandywine, 1 
Newark, N. J. A 
miles above Canistea, N. Y..... May 31, June 1, 1889. 00 
Wellsboro, N. Y 31, 1889. 0. ll 
Dam, San Diego Co.,! 
Meriden, Miss. .. 


sg 


= 


sc 


8s 


Mayport, Fla 
Cuyamoca Dam, San Diego Co.,) 


| 3 


ae downpours for short periods, might well be extended so as to ins 


@lude’a rate of 4 in. for 24-hour periods. 

Although it is not known. whether or not the gauges were self- 
are three instances in Table 20 
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INSTITUTED 1852, 


AMERIOAN OF CIVIL : 


This Socie is ‘not ot responsible, as a body, for the and ¢ opinions ns advanced 
in of its ‘publications. 


Discussion.* 


[. Au. Soc. C. E (by. letter). —This subject ar. 
has the who has had considerable experi- 
. Of all enterprises, this is, without 
Bsmt the . most alluring and the most fascinating. Ifa favorable 
jocation is selected, if the works are faithfully executed i in a good Bei o 


workmanlike 1 manner, , if properly administered, and if judgment is 


exercised in keeping up all necessary repairs; then most wholesome _ 
and satisfactory results will follow, but not otherwise. The super-— 
ig of such works demands a high order of intelligence—too 
= r the ¢ average citizen—and, as a eis tule, suc 
~The writer is pleased with the way the author has handled the 
subject. | engineer in charge should always” consider the worst 


He a Gulf storm: raising the level of the water 70 ft. 

mean water, but does not state how long the water “was 
maint ined at that level; nor whether similar storms | are prevalent 

during the vropping season. It is true that in the case of rice noe 


ture the flooding of the tract by rainfall, while the getes are 


ae * Continued from Janua , 1905, Proceedings. 
on by J. Francis Le Baron, M. Am. wwe. C. E. 
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CLAMATION OF RIVER DELTAS AND 

‘L. J. Le Conte, M. Am. Soc. C. 

— 
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r. Le Conte- closed by iii storm waters for two or thi 


but, with other Crops, it be quite 


8- tract, the writer was interested to ‘note ‘the apparent 
 & om the old and well- -established plan of such works, as generally | 

‘laid out. According to the author’s plan, the water surface in the: 

and ditches, collectively, will amount to one- “sixtieth of the 

te tal area of the tract; whereas, under the old general plan of canals 
ig and ditches, the water surface in all the canals and ditches combined * 
would amount to one-seventy-fifth of the total area of the tract, 

This may be somewhat hypercritical, but, nevertheless, it is worthy _ 

of mention. It may be true that irrigation facilities may call for i 

_ the change from the customary plan, and probably they do, to a 

The writer was surprised to note the small quantity of water 

we needed for rice culture—29 and 37 in., including rainfall—and that 
ea the time extends only over from 64 to 70 days. This fact is of 
paramount importance, and puts new life into the business. ie oa 

‘ a ela The writer has never seen the Menge pump, but can well imagine 
its good features. long he is inclined 
pak. prefer the plain centrifug gal pump, as being best adapted to such 

w work. The ‘pumps of the best type are those having runners 

a face width equal to the radius, so that the free openings in the 

‘runner have a width equal to the diameter of the suction pipe. 

- Friction is very much reduced by this design, and, in the long run, 
a it ; makes a marked difference in “efficiency. ‘The greatest monthly 
Eich quantity to be pr pumped, mentioned by the author, seems to be well 

considered. ‘It agrees very well with the old English and Dutch 
rules of to in. of rainfall per 24 hours. 

_ The cost of excavating—5 cents per cu. yd. —is considerably 

 gieater than the actual cost of doing such work in California. 

small jobs, under contract, this figure may be fair 
— job of considerable size, it would pay the land proprietor to build 
his ¢ own machine and do the work himself, at a cost not exceeding 
des 4 cents per cu. yd. in place. _ The machine best adapted to do this _ 
work economically is the clam-shell dredge, with a 150-ft. boom, 
Pa: alll of making long reaches. Such a machine would not cost 
c= than $40 0.000, and would only require a captain, a cook and a 
m oo of four 1 men on each shift . The daily expenses aie not ex- 
$60, and the average output would be at least 3000 cu. yd., 
ae making the actual cost not greater than 2 cents | per cu. yd., as above — 
mentioned. dredge is shown i in Plate XXI. It will be noted 


ae that the bucket i is of | a type out of the ordinary, and is the result of 
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in this particular ¢ class of work. The efficiency an and 1 Mr. Le 
‘The lever arms, penne er from the bucket on each side, a answer 
a purposes, both of which are of inestimable value; namely, the — 
whole weight of the bucket and leverage is availeble. for 
_ and, when opening the bucket, the weight of the arms exactly bal- — 
ances the weight of the shells; that, figuratively speaking, a school 


boy could ‘manipulate the The’ capacity of these 
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tion which will amplif ythe records as here printed, or correct any pois) should be 

forwarded to 0 the Secre' tary prior to the final publication. 


New. Bedford, Massachu- 
His father was a of Scotch-Irish stock, and 
settled originally at Peterboro, New Hampshire, where in later years . 
; Mr. Morison made his home, though most of his boyhood was passed 
at Milton, near Boston, where he early developed a faculty for sur- 


veying and architecture. He He was prepared for college at the Phil- 
Exeter Academy, and was was graduated from Harvard | 4 


| his mathematical he studied. law 
< and was graduated from the Harvard Law School in 1866 with the 
degree of Bachelor of Laws. He was admitted to the New ‘York — 
ey Bar the same year. ‘He associated himself with the firm of Evarts, 
“5 -Southmayd and Choate, but, ‘a year later, began his work as a civ a 
engineer, for which he had no special education or training, = =— 
Ag an engineer, he rapidly won distinction and power, and long 
before his death he had become eminent. He was elected a member 


of the American Society of Civil Tenia on January 6th, 1875, 


and in 1895 became its President, the highest | strictly pecdemions] 
honor which an engineer can reach America. He was a Member 
ee and Telford Medallist of the Institution 1 of Civil Engineers. He 
ae Member of the W estern Society of Civil Engineers, of which 
’ ne he was for three y years ‘a Trustee; a Member of the American Society 
= of Mechanical Engineers; of the American Institute of Mining Ra- 

i gineers; and of the Mexican Society of Engineers and Architects; 


an Associate Fellow of the American Academy of Arts and Sciences; ; 


and from State and municipal governments, which will be men- q s 

aay tioned later. The most important of these was the Isthmian Canal = 
Commission of 1899 and 1903, the labors of which practically deter- 
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‘Phat a man of academic bred the law, 
= have risen so fast and gone so far as an engineer is an extraordinary a 


and interesting fact. 7, Briefly, he had the sagacity to discover very 
early in his life that the practice of law was not congenial to has am 


tastes and abilities, and that e engineering was. The inexactness of 
As the laws of man could never satisfy him, while the possible exact- _ 

ness of engineering design and construction satisfied his reason; 
a and the possible control of the forces of Nature appealed to his _ 
imagination. He was | born an engineer, he was not born a lawyer, - 
and he had the courage to change his profession n at the outset of — 
his career. The lesson of this interesting life may be suggested by a 
very” brief sketch he his work, and by a few words about his ‘mind — 
“He began his engineering work in October, 1867, on the bridge 
~ over the Missouri River at Kansas City, which was being built by | 

Octave Chanute, Past-] President, Am. Soc. E, and displayed 
"such ability that he was selected to assist in preparing for publica- a 


tion an account of the construction of the Kansas City Bridge, 


ion had become noted for its novelty and difficulties. 
= _ From January, 1870, to June, 1871, ‘Mr. Morison was engaged = 
in making examinations of. the character and resources 
country through which it was proposed to extend the ‘ ‘Joy roads.” 

In Ju une, 1871, he was called to. Detroit to take charge of the 

troit, Eel River and Illinois Railroad, as Chief Engineer. He Te- 


come Chief of the Erie Railroad, Mr. 
him as Resident Engineer of the Eastern Division. The Erie Rail- 
road at that time was" chiefly equipped with wooden bridges; the 
few which were of iron being proportioned for much lighter load-— 
ings” than those of the new locomotives which it was intended to 
‘place » upon the line, and Mr. Morison had ‘an ample : field for his 
tastes and talents in reconstructing and strengthening the bridges. 
He soon became the Principal ‘Assistant Engineer, and when 
celebrated Portage Bridge burned down, in 1875, he designed and ut 


- built the iron structure, which took its site in six weeks from nln 


resigned from the - Erie Railroad in November, 1875, to be- 
~ come consulting e expert on railway properties | for Baring Brothers 
_ Company, and was connected with them for ten years. He had 
shown such individuality that his friends thought that his greatest 
* success 8 would bes as a railroad director and manager, and he served» 
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Jato extending 


Field and Company, bridge contractors, which retired 
_ order to give all his attention to professional engineering. . He at if 
once took a prominent position among consulting engineers by be- 
ginning: the 3 in rapid succession, of that long list of 


a gerrnd the Missouri River in 1880 was still a great under- _ 
taking, and had d few precedents. a His first great bridge was that at 7 

os Plattsmouth, o over the Missouri, and was completed | in 1880. It i is” 
one of the early bridges in which steel was used to a considerable woe 


exte nt, the two 400- -ft. ‘spans being a little more than half steel. 
‘The description given by Mr. Morison, in monograph on the 


teresting history a the ‘early development of the of 


smouth Bridge was s opened for traffic, Mr. Mori- 


= Missouri, at Bismarck, North Dakota. was completed 
adh a The pneumatic foundations i in these two bridges had been | sunk © 
“under contracts by people more or less familiar with such work. 


: ae When, however, tl the bridge : at Blair, also over the Missouri, was = 
gun in 1882, Mr. Morison « decided to do the pneumatic work him- 


self by day work under experienced foremen, as thereby he a 
ey control the work better, use such safety appliances as were not _ 
Lies oa to be used by hea contractors, and he hoped to achieve some 


he adopted this plan at nearly” all ‘subsequent where 
matic foundations were required. These came in such succession a 


that he w: was able ‘to transfer the pneumatic plant from one to the 
ist other, and, eventually, a very fine pneumatic plant was develcped at a 


cost to one bridge. The Blair Bridge 


Morison’ for ntrolling ‘the: river, with vultimate 
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track structure. “The bridge i is new throughout, 
_ few o: of the old piers s only | being used for supporting the ae 2 
spans. This bridge was practically completed i in June, 1888, though 
‘it was not used as a double-track structure until October of that year, of 
Before beginning the Omaha Bridge, Mr. Morison had made in- 
vestigations for and actually begun work on another Missouri 
_ River bridge at Rulo, Nebraska. Work on this, however, was sus- = 
~ pended for a time, and the bridge was not opened for traffic until — “eg 
While these bridges were building, Mr. Morison “constructed the 
_ following bridges on the Pacific Slope: over the Snake River ae 
Ainsworth, Washington, in 1883; and over the 
Columbia, near Montans, in 1884. 


and laterals being iron, the remainder of 
steel. In his next Missouri River bridge, completed i in n November, 
1888, at Sioux City, iron was used only i in members requiring weld- 


= the remainder of the superstructure was of steel, either open- = 
hearth or Bessemer. All Mr. Morison’s _ subsequent 


large size were built practically entirely of steel. 
1887 he formed a partnership with E. L. 


E. under the firm name of Morison and Corthell. This 
a partnership continued from May ist, 1887, to May ist, 1889. The 
== and Nebraska City Bridges, across the Missouri; the 

ao Cairo Bridge, across the Ohio; the Jacksonville Bridge, across | the 

at 4 St. John’s, in Florida; the bridge over the Willamette, at Portland, 
4 a fre a Oregon; the bridge | over the Snake River, at Riparia, Washington; . 
and the Bismarck Water- Works were built, and the plans were pre- 
ee pared for the Merchants’ Bridge, over the Mississippi; at St. Louis, 
under their joint direction. ‘The Cairo. Bridge | was at 


the longest n metal bridge i in the weit, , the metal work being exactly — 

Before the Cairo Bridge was completed, Mr. Morison began the 

at Memphis, Tennessee. Tt is his greatest 


Work, is the nearest bridge to the mouth of the Mississippi, when 


only to the great ‘structure over the Firth of 
_ Forth, although its longest span was a few feet shorter than a a one 


in the Lansdowne Bridge, in ‘India. pneumatic foundations 


depth af 108 ft. below wales 
The ‘superstructure many 1 novel “the 


al of hich it was 
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the Memphis Bridge were really its controlling features, as they 


exercise care in making the steel, many 

were he with the steel manufacturers, and a specification resulted _ 
which permitted the use of open-hearth or Bessemer steel. After — 


7 found hundred tons of the latter had been rolled and it had been 
found extremely difficult to ‘meet the requirements, the use of 


Bessemer steel was abandoned, with the advice and consent of the 


open: -hearth either acid or basic, was used exclusively. 
steed was then in its infancy, and there was prejudice against 
it. The specifications finally developed on the Memphis Bridge 
been essentially the basis of all modern bridge specifications 
throughout the United States. The Memphis Bridge was ‘success-— 


+5 


fully | and “opened for traffic with great ceremony on May 
Sas While Memphis Bridge was being built, Mr. Morieos built 
bridge over the Mississippi at Winona, Minnesota (1891), and, at 
Iowa, he replaced the original ‘single- track bridge by a 
-track structure (1891). These were followed by a bridge 
Bellefontaine Bluffs, Missouri (1892- pote one “over the Mis- 
sissippi at Alton, Illinois (1892-93) He rebuilt the bridge across 


aie of the United States. In the early } Nineties he made an examina- 
tion and re report ona bridge over the Detroit River, : at Detroit, and 
was again engaged on this problem at the time of his deathh 
Je In 1889 he made an exhaustive report on the Atchison, Topeka — 
and Santa Fé Railway, and in the next few years reported on sev- 


aaa He competed with others i in prize designs for two bridges near ee 


‘Morison on the flowing ‘The 


front of New York City (1895- Board to advise the State 


r and Surveyor of the State of New York in regard to the plans 


Commission (1899- 1903) ; a Commission ‘of to > re- 


port on the plans of the Manhattan Bridge across the East River 
(1903). He was Chairman of this ‘Commission, and signed its 1 re- 
on June 29th, 1903 , only two days before and this 
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Mr. 8 part i in the and the the Isthmian 
Canal Commission must necessarily ain largely known 
_ everyone but the members of the Commission ; but enough i is | known: ; 
A to justify the statement that the nation and the e world owes him a 
good deal. When he entered upon his work with the Commission — 
he had not allowed himself to reach an opinion as to the best a. 
for the canal. He threw himself into the study of the situation Fog. 
8 with determination to know the truth and all the Ar 
= truth, and with the power of investigation and analysis which > a 
es characterized all his work. He. went to Paris and ransacked ho 
a archives of the Panama Canal Company; he exhausted the sources 
of actual information in America, and he went (with other mem- 


the Commission) to Nicaragua and the Isthmus, ex- 


glory of jdentifvine his name with some route - other ee the two 


which had come to be accepted as the only practicable ones. “This” 
not have an ambition ; but passion for thor- 


the matter so completely ‘that no doubt remained, and he 
could speak with the conviction and power of knowledge. Apart 
from his work with the Commission, he delivered a number of 


dresses before general audiences, which had much weight i in making — 

the choice of the Panama Route acceptable, or even possib ble. 
Such is briefly his more important work. It is not 
‘eae state that such work required a master mind, and when it is -con- 

sidered that Mr. Morison had ‘no special technical training | in en- 

gineering, but entered the field when he was nearly 25 years of age, 
it is indeed marvelous. Nature endowed him with a strong intellect 
ae a strong will, and he made the most of them. _ The whole grand 

success be summed up in the word ‘ “work.” He had no in- 


-fluential friends to help him, whom he did not make himself by his: 


fully a the detail was n not too small to 
be worked out with the greatest « consideration before it was a 
One of his rules was, that if he had five minutes in which to do a. 
thing, he would take three, if necessary, to think it out, and do it 


In his work he’ was ante ‘and x not ‘merely an an imitator or de- 


iy 
his reason. He did not, however, carry his ‘ovine 
bearing on a car 
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@ tion of a problem, and not necessarily a solution which had been oe ee 
shown to be a success under similar circumstances. He sought and 


| 


studied, found that some existing idea suited his | purpose 
a ee ee a4 better than any other, he did not hesitate to make use of it and 


28 properly gav e credit where it due. 
he to consider the commercial pr of his 


one had been done before, but never io of reach, and thus he led in he 
= development of bridge building, the better — of to-day be- pee 


ing about up to his requirements of a decade ago. ie Pathe 


While Mr. Morison always studied out and knew 


2. er. of his work himself, he was careful to surround himself with a com- 
petent, ‘faithful ‘and conscientious staff. An indefatigable seeker 
Beir truth and the best obtainable, himself, he expected his staff 
be no energetic, ‘accurate and conscientious in. their work 
than he, and an indolent or slovenly worker did not remain long 


pre 


After leaving Detroit, in 1 1873, Mr. Ma orison resided in New York 
for fourteen years, then in Chicago until 1896, when he re- 
turned to New York. was a great traveler, his work 
“him to all parts of ‘the United States, the Isthmus, Europe. 
‘= ‘His business travels were ‘supplemented by : a trip around the 
well as smaller ones to Europe and to our Southern neighbors. 
‘He an accurate and minute observer, and this, together with 
studious habits and early education, gave him a wonderful and 
extended fund of knowledge, which made him an 
Considering Mr. ‘Morison’ n’s great intellectual activity, and the aa 
range of his” ‘interests, ‘considering ‘that his whole life, 


_ from childhood to his death, | was surrounded by an atmosphere of . 

vs  Scholeaship and letters, the printed record that he has left behind _ 
= seems surprisingly small. But the practicing engineer seldom 1 
<= time to write much for publication. Mr. Morison wrote and 

some admirable monographs describing the most im- 


portant of his bridges. He contributed valuable and dis- 
cussions to the | published ‘Transactions: of the Engineering Societies 
.: which he belonged, and he delivered numerous lectures and ad- — 
dresses before college classes, learned societies and various 
sional bodies. Some of these latter have been more or less com- ; 
pletely preserved in print, and doubtless most of them exist in 
- manuscript, for Mr. Morison was a methodical man. if his literary y 
a both that which was strictly professional and that which was a 
gemi- popular, ean be collected and made available, ¢ a material service 
ay : will be done for his profession. — But Mr. Morison left behind him 
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th 
Manufacture of Power.” “This j is a re- and expansion 
= Pe address, made as President of the American Society of Civil il 
gineers, an an oration delivered before the Society of Phi Beta Kappa» 
: at Harvard University, a commencement address at the Rensselaer 
Polytechnic and an 1 article in the J N orth American 


man. It ‘the depth and originality “of his thought: it reveals 
his. capacity for high conceptions and powerful generalizations, and 
expresses his constitutional aversion to many words. In 134 small 

pages, which may be read in an hour, he has compressed the fruit 

= of years of reading and talking and meditation. The fundamental 

idea which through this little book is that mankind is now 
entering ‘on a new ethnical period. Mr. Morison sees no reason to 
accept the idea that with the dawn of civilization the ethnical ad 
periods closed, but, on the contrary, he believes that when man 
_Jearned to manufacture power he entered on a new epoch. | This 

* bold and inspiring thought he devel i d aoe 

n piring oug e develops ering 


forms of social organization and activity. 
Hex was for fifteen | years: a Trustee of ‘the ‘Phillips | Exeter Acad- 


and five. years President of the: Board, resigning as as such 
June, 1903. To testify to his belief, as a man of science, in ‘the 


value of. classical study, he began endowment the 


Morison Professorship of Latin, 
_He planned and directed, as of the. 
mittee, the construction of Soule Hall—a dormitory—and planned 
interior arrangement of Peabody Hall—a second dormitory. 
third—Hoyt Hall—was designed and built entirely by Mr. | Mori- 
son . He shared ¢ equally with Professor Wentworth the cost of die 
building, the amount of ‘money he put into it being ‘considered a 
part of the ‘endowment of the Morison Professorship of Latin. 
These three are the of the 


out the greater part of his trusteeship of fifteen ; years, and its Chair- | 
many “years. Many of the funds were re-invested under | his 
direction, and the Academy received the benefit of his services in — 
_many ways not t commonly known. He left his mark on every side 
of the “Academy life. He loved the school, and gave much of his 
4 thought to its betterment. The Academy had the benefit of his 
ability, ‘not only in its buildings, but in its funds and every part of 
its life which needed his aid and encouragement. 


Mr. Morison’s position is s secure in the work which 
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education. He had contrivance; he had a quick and clear percep- 
ts 


the laws and forces of Nature. So it was not extraordinary 


ay 
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nes he did: his activity in other fields i is indicated by the brief record — es 


of his service to Phillips Exeter ‘Academy; but the e commanding 
- 3 place which he took among the men of his generation is only partly — 
the mere list of his works, long as it To understand 


him j in any cal to that he had in n large measure 


ay i special gifts which make a man an engineer in spite of accidents of yo 


tion of cause and effect in material phenomena; he had a feeling — 


that he should have turned from the law to engineering when me 2s 
was 25 years of age, or that he should have ‘succeeded greatly as 
engineer without what is commonly recognized as an engineering 
education. These special gifts were evident in his: childhood, 
the quick and accurate observation ‘and the e strong by ‘ 
_ which the born engineer collects and ‘stores. the knowledge which 
Bi makes m many of his acts ‘in after life seem to be what we call i a 


 tuitive. With a + strong mind, Mr. M orison had also a strong will 


which made him “hard ‘to work with, = 
Sir _ were not evident to those who knew him but superficially. With all eat 
his ; strength and self-reliance he was a very modest man. I In 
ters where experience had not taught him that he was strong, he ee 


was apt to distrust his own judgment. That is, self- reliance with 


him was largely a product of reason. He was also a diffident 


and had i in great measure that 3 Teticence about his own affairs which — 
region where he was born — 
and bred. These characteristics should be e kept i in mind by those of 
his contemporaries: who did not ‘know him closely and who try to 
gum him up as he appeared to them. Finally, in Mr. Morison’s ; 
attitude toward his fellow man, belonged to that: school 
thought of which Herbert Spencer was the most conspicuous repre; 
sentative in modern times. As a matter of principle, and for the 
ita good of society, he would have made — man help with 


ete a Although Mr. Morison was in his sixty- -first year when he died, “ 


a. was still growing intellectually, and as he was a man of great : 
Physical strength and o of frugal and abstemious life, and of un- 
diminished ¢ energy and ‘abundant means, we can but feel that had x 
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- This figure was omitted from Mr. Erlinghagen’s discussion on Mr. Linden 
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and present, also, 1 128 members (24 guests. 
‘The minutes of the Annual January 18th, and of the 


as Developed on the Missouri River, by the General Government, oe 
from 1876 to 1903,” by S. Waters Fox, M. Am. Soc. OC. E., was read oS 

a by title, and the Secretary presented written communications on the ie 

Messrs. Samuel H. Yonge and H. M. Chittenden. 
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‘BERTRAND ANDRE ws, Bo on, - Mass. 


Wr ILLIAM jr, Pa 
Cuantes RoBertT Foran CoUTLEE, Ont., 


pr Fiske Haspy, “New Yok ‘City. 


Henry PENFIELD, San Francisco, al 
Van Vorst Powers, New York 
ry Witson Rockert, Perth, Western Australia. 
Cron Brunswick Siri, Toronto, Ont., 
Frank Souté, Berkeley, Cal. 
Wawa FRANKLIN Stnovse, Washington, 
AssociaTE ‘Mempers. 


ArrHur Burtine Foote, Grass Valley, Cal. 
AMES WESLEY GALLAGHER, London, 
Lewis Tustier Haney, Brooklyn, N. Y. 
Ricwarp Wuuis How, Brooklyn, N. Y. 
‘Isaac Wenpett Hussarp, Philadelphia, 
CouRTNEY Moonsuzap, Edwardsville, 
Lewis s Jerrerson Proctor, San Juan, Porto ai 
GrorGE CrosBy Saunpers, Philadelphia, Pa. ie 
CourtLanp Surru, Ossining, N. Y. 
‘3 Cuinton ‘GLENCAIRN W ELLS, Galveston, 


LeTson, New York City. 


Dominco AntHoNy Usina, New ‘York City. 


= 


retary announced: 
The transfer of the following ere, by th 


ASSOCIATE MEMBER 70 


Sea: 


REUBEN Marpen, , Albany, 


a 1e following can- 
— 
— 
mm 
— 
— 
— 
| 
— 


sees of the following candidates, by the Board of Diree- 


ig 


As Tumors, 
January 3d, 1905. 


‘Ramiro Francisco ANTONIO Ferrapa AS, New York City. 


Crype Wi EBSTER ‘McCorx Pheenixville, Pa. 


Harry Orro Garman, West Lafayette, Ind. on 


isth, “1905. —The meeting ws is called order at 8. 
M. ; President Schneider in chair; ‘harles W Varren Hunt, 


Rang ary; and present, also, 105 members ail 16 ‘guests. [er 


‘paper, entitled “ Compensating Wor orks of of the > Lake Su: Su 
Power Company,” by G. F. Stickney, Assoc. M. Arn. Soe. 


2 t 
was presented by the author and illustrated with Tax antern 


= Secretary a 


| 
a 
if 

iim 


OF THE BOARD OF DIRECTION. _ 
(Abstract.) 
_ February 28th, 1905.—President Schneider in the chair; Chas. ‘ 


Warren Hunt, Secretary; and present, also, Messrs. Craven, Knap, 
Noble, Osgood, Kuichling and Webster, 
It was decided to retain the seven geographical districts into 
which the membership of the Society is divided for the purposes of _ 


_ ber, and six candidates a 

Adjourned. 


| 

ittee without ch: ther routine bu 


"ANNOUNCEMENTS. 4 


‘The House of the Society open ‘from 9 M. to 10 Pz. M. 


“every day, except Sundays, Fourth of July, Thanksgiving Day and 


pretty will be held. Ballots for membership will be canvassed, 
and a a paper, entitled “A New Swing Bridge at Copenhagen, Den- 

_ mark,” ” by H. C. V. Moller, Esq., will be presented for sscusion, . 
This paper is printed i in this number of Proceedings. 
Wednesday, Ar April roth, 1905.— this meeting 
paper, of the Baltimore and Ohio 
Bridge | over ‘the Ohio Riv er, at Virginia,” 


This paper is in this number of Proceedings. 


ANNUAL: 


7 appointed to take charge of the arrangements. | RO 
OF THE BOARD OF DIRECTION 
FRED CRAVE EN : 
W. 


he 
FULLER, 
A. Hanpy, 
M. Jonsstox, 
Ww. KINGsLey S. “Wet. LMAN, 


— 
— 
— 

iim 
| 
— 
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_ANNOUNCEMENTS. 


PRIVILEGES OF LOCAL SOCIETIES EXTENDED TO MEMBERS 
OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 
_ The Boston Society of Civil Engineers will welcome any member an 
_of the American Society of Civil Engineers at its library and reading = 
is a room, 517 Tremont Temple, Boston, which is open on week -_ 


_ from 9 A. M. 1 to 5 P. M. i. Members will also te welcome at the meet-— 


months, except J uly and 
‘The rooms of The St. Louis Engineers’ ‘Club are in 1 the business 
center er of St. Louis, and Visiting” engineers cordially ‘invited to 


use them for mail, telephone service, information, etc. 
 » ii courtesies of The Engineers’ Society of Western Pennsy lvania 


have been extended to members of the American Society of Civil En- a 
gineers. The rooms of the Society, 410 Penn Ave., Pittsburg, Pa., 


"are open at all times, and meetings are held as except dur- 


Section, First Tuesdays; ‘STRUCTURAL SecTion, Fourth Tuesdays. 
Western Society of Engineers, Monadnock Block, Chicago, 


Seorion, Thursdays. ‘following third Tuesdays; 


Th , tenders - to members of this Society the vu use of its rooms ; and 
facilities, together with the good offices of its Secretary and of a 
The Civil Engineers’ Club of ‘Cleveland, Ohio, invites members of __ 
‘this: Society to make use of the ‘Tooms, at ‘any time when in in 
Cleveland. Cards will be furnished on application to the 
The Engineers’ Club of Central Pennsylvania has established 
quarters at the corner of Second and Walnut Streets, Harrisburg, 


the 


4 


ton of the Society. of. Civil Engineers, 


in the Library, upon | request, , and to o charge therefor the actual cost 
the Society for the extra work required. Since that time 
He = searches have been made, and bibliographies and other infor- _ 

mation ‘on special subjects furnished. 
‘tie resulting satisfaction, to the members who have made use of 

the resources of f the Society in this manner, has been expressed fre- 
quently, and leaves little doubt that, if it were generally known to 
the membership t that such work would be undertaken, many would — 


The cost is with the e value of the time of an 


anuary, 1902, , the was authorized to make searches 


— 
—- 
— 
— 
— 
— 
| 
| 
| 
— 
— 
— 
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ANNOUNCEMENTS. 
"engineer up matters himself, and the work can me 
performed quite as well, and much more quickly, by persons fa familiar te 
Copies of all lists of references are filed, so that in many cases Ss 
it is only necessary to make a typewritten copy, which reduces the 
om of searches toaminimum. = 


In asking that such work be undertaken, members should specify 
—. the subject to be covered, and whether references to general © a 
books: only are desired, or whether a _ complete bibliography, inv rolv- 


Engineering Congress. is now ready distribution to 
Members elected | prior to 31st, 1904. "There will be six 
& _ volumes in all, Members have been notified that they would re- Ta 
ceive these volumes ‘(issued as Parts A, B, C, D, E and F of Vo 1. 
a: Ov of Transactions) and asked whether they wished them bound . 
in one of the Standard Bindings. A number of Members who have 
their: Volumes bound regularly have not responded, and conse-— 
“quently will receive these volumes in “paper ¢ covers, unless an order 


5 is received at once for their binding. ‘It is urged that all who 
to have these volumes bound, and who have not done 
gend in an order for such binding immediately. 4 
_ _‘The notation of these volumes, as Parts of one of the regular 
oy olumes of Transactions, was adopted for the convenience of 
= bers, so that when all are received they will be consecutive on the . 


shelf, 5 It was not possible at the time to say how long it would take 

collate the ‘discussions and issue these volumes, and it 

thought dest to issue them as Parts of Vol. LIV 
Me It is now ‘expected that at least five of these volumes, pe poss 7 
sibly all all, may be forw arded to Members prior to the date they will a 
receive the regular Volume LIV, and this explanation giv en so 
that the membership may understand that, for them, there will be 


seven Parts of Vol. LIV, and the olume whose — 


— 

— 
— 

i= 

— 
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ACCESSIONS TO ‘THE Lt LIBRARY. 


ACCESSIONS TO THE 


18 Ss 498 pp. Manchester, Scientific Publishing Co. | 1 shilling, 

This edition has a new section on Entropy and “its application to Steam- 
engine practice. Notes have also been compiled on a variety of engineering 
questions which are now coming into prominence, such as steam turbines, high-— 
speed tool steel, emery grinding, milling, reaming, etc. At the same time, the | 
zea matter has been revised, and where necessary, amended, so as to keep r 
as far as possible, abreast with current practice. ‘There is an index of nearly 


A Technical and ‘Practical Analysis. By @. R. Henderson. 
= s., 7 + 528 pp. Chicago, Railway Age, 1904. ; 


ay yo 


the oil states, that the object of this work is a complete and systematic 


or results accomplished by a locomotive in motion, together with the ‘effect upon 
- Seett and the track, and the amount of fuel and water needed to perform such 
work, rather than an exclusive treatise upon the mere manipulation of the 
- machine, though the latter naturally forms a part of the study, in connection 
- with the proper manner of procuring certain results. Inertia is first considered ; 
the Action of Steam is next examined in detail, as to the power of producing — 
_Totation and strains in the various members of the mechanism; Resistance fol- 
lows, and then Slipping and Braking; Steam Capacity ; Hauling na eng, 
Water and Fuel Consumption. It has been the author’s endeavor to discuss, : 
ru a technical and practical manner, the various laws of mechanics which po hel 
the subject. Numerous elementary formule have been presented and and 
_ diagrams freely introduced. — There is an index of eleven pages. 


Forty Lessons for Beginners i in E ngineering By Mor: 
riman, M. Am. Soc. C. E. Cloth, 7 x 5 in. “172 pp. New York, 


John filey & Sons; L ondon, Chapman Hall, Limited, 1905. 


The oo sittin: that this elementary volume is an attempt to apply the 
best methods of applied mechanics to the development of the fundamental prin-| 
_ ciples and methods of rational mechanics. To this end, constant appeals are | 

wane to experience, numerous numerical illustrations are given, many queries — 

- and problems are stated and a system of units is employed with which nearly — 
every one is acquainted. The author says that to read this volume with interest 
and profit, only a knowledge of plane geometry, elementary algebra, and plane 
trigonometry is required. It is intended for manual-training schools, freshman — 
classes in engineering colleges, and for young men in general who have the pre- | 
paration just indicated. The contents are: Concurrent forces; Parallel forces; 

Center of gravity; Resistance and work; Simple machines; Gravity and motion; 
Jnertia and rotation. The appendix contains : Answers to 
metric functions; and an index of nearly two pages. 


Récuperation- Utilisation. Par Paul Razous. Paper, 10 x 6 in., 


illus... _*Paris, Ch. Dunod, 1905. 12 frane 8, 15 centimes. 


The author ‘states, that, for | the benefit ot ‘manufacturers, | chemists and agri- 

- eulturists, he has examined in his new work the use of scraps and wastes com- i 
mon at most factories; besides having an appreciable value as fuel, fodder, etc., 


_ *Unless otherwise in this Mat have been donated by the 
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ACCESSIONS TO THE ‘LIBRARY. 


their disposal often adds’ to the of the n neighborhood. The first 
takes up the wastes connected with oiling, wiping and cleaning of machinery ; 
the mode of lighting, etc. Then follows a review of the possible use of wastes 
_ obtained in a great variety of factories and the process by which the product is | _ 
extracted, when the value of the article obtained is greater than the ae of | 


Gifts have also been received ollowing : 


Am. Gas Light Assoc, 1 bd. vol. ‘Newlands, F. G. 

Am. Soc. of Mech. Engrs. 1 bd. vol.  . _ New York State Museum. “4 vol. ; 
Anthony, Charles, Jr. 2 pam North, E. vol., 1 pam., bd. vol 
Baker, M. N. 2 bd. vol., 28 pam. Platt, T. C. 1 bd. vol. 
‘Baltimore—Harbor Board. 1 pam. U.S. Bureau of Forestry. 2 ‘pam. 
Brinckerhoff, H. W. 3 pam. Bureau of Plant Industry. 

City Record. 3 bd. vol. U. ‘of Statistics. 3 

D. R. R. lpam. —_—sU«. Chief of Engrs. 5 bd. vol. 
Fuller W. 1 pam. S. Coast and Geodetic Surv. 1 bd. 


is vol. ners. School of 
vol. 


er 


Inst. of Gas Engrs. 1 bd. vol. 2 U. S. Interstate Commerce Comm _ 
Berlin. pam. Hochschule U. S. Library of Congress. 1 vol. 


S. Lighthouse Board. vol. 


U. S. Naval Observatory. 1 bd. ‘vol. 

Leominster, “Mass. —Water Board. 1 S. Office of Exper. Stations. 1 pam. 

S. Weather Bureau. 1 pam. 

Madras—Pub. Works Dept. 1 bd. vol. Vermont—State Geol. 1 bd. vol. 

Mass. Inst. of Tech. vol. 7 Von Geldern, Otto. 1 vol. 
Midland Ry. Co. 1 pam. _Washington—Bureau of Labor. 1 vol. 
Miller, bd. vol. pam. Wellcome. S. 2 pam. 


Municipal Eners. of the City” of New Weston, E. > pam. 
— York. 1 bd. vol. Wilgus, W. 2 bd. vol. } 
New Bedford, water Board. WwW Del.—Park Commrs, 
* New Cotten Mfe. Assoc. 1 Worcester Pol. Inst. 1 vol 


SUMMARY OF ACCESSIONS. 
— _ February 8th to March 7th, 1905. 


By purchase 
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— 

— 

— 

7 
— 
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‘MEMBERSHIP. 


MEMBERS. 


E G ze Ci 1d 
DAMS, DWI RIGGS, r Ons. iv. anc soe. M. 


Mech. “Engr. (Adams & Knowles), No. 2 M. 
The Bund, ‘Tientsin, Citas... 


“= 


Bridge Works, 47 W St.., 
Feb. 28, 1905 7 


Davis, CHARLES Care, T The “Massillon 


URMAN, JOB ROCKFIELD. Engr., Otis Eleva- ( Jun. if bs 


tor Co. ,71 Broadway, New York C ity... 


2, 


‘Harpy, GEORGE FISKE. 309 9 Broadway, New York City... Mar. 
HUMPHREYS, CHARLES. Asst. Engr., U. S. Engr. Dept. 


Fifteenth St., Wheeling, W. Va. 1, 


Am. Co. of New 31, 1905. 


Assoc. M. May 6, 1903 


_ Trust Bidg., Cincinnati, Ohio. . = 

‘Dept: of Public Service, Ohio. Jan. 1905 

Peoria & Eastern R Ry. » Indianapolis, Assoc. 5, » 1901 


of Connecticut § Shell Fish Comm. Assoe. May 2, 1900 
Exchange Bldg. New Hav en, Conn M. Feb. 28, 1905 


2 


Nicuots, HENRY. Cons. Engr. 3. 1893 


Fe 


ati: 623 The Temple, Chicago, Tl. . 
Beacon St., Boston, Mass .. Jan. 190 
CHASE, RUSSELL. Care, William Hood, Chf. Engr., SP. hg 
CROSErT, JAMES HAVEN. 0. Box 117, ‘Exeter, 


Ps 


— 
|| 
= 
19005 
— 
— 
— 
— 
| 


llth St., 
ence, 7 
ARTHUR JAMES. 

HITCHMAN, JACKSON CoLBORN. Chf. . Engr. Tuxpam-— 

‘Tampico Canal, Tampico, Tams., ‘Mexico........... 
Hoxproox, Frank DUDLEY. Wellsburg, W. Va 

Bldg. Philadelphia, Pa. Mar. 1905 


LANE, HARRY ALFRED. “Room 8, WwW Walsh Bidg., 


MzyERs, ALFRED } Moy ER. R. ontr, 


Kansas City, Mc 
Mout, Groner ALEXANDER HurcHINGs. 


\ Jun. 
NEWELL, HERBERT Damon. Sur vey, 
OSBORNE, 
Asst. ‘Engr Public WwW Works Dept. 


SANDERSON, N ATH (APHAN HERBERT Wint inter St., 


Dominco ANTHONY. Counselor at Law, 


JUNIORS. 


PELLISSIER, GEORGE EDWARD. 261 Dwight St., “Holy 


FREDERICK. 
a 


| 

4 ] 

> 

= 

Mar, 11,1905 — 

‘Fuller, 170 Broadway, N¢ Jan. 1905 

McCoRNACK, CLYDE WEBSTER. Phoenixville, Pa... Jan. 1,106 


AD 


| CHARLES ARTHUR 


Pp 


White Co., 43 Ex- 

. .Vice-Pres. and Mgr., Widell-Fin-_ 
ley Co., Winnetka, Ill, 

.Hydr. ‘Engr., , 52 52 Broadway, N 
‘York City. 
SYN Necaxa, Puebla, Mexico. 


Mougra, 604 Montgomer St., San Fran-_ 


Engr., , Cherokee Constr. Co. = 
Midland Val. R. R., 404 Carle- 


ton Bldg. St. Louis, Mo. 


Quixtox, oo .Superv. Engr. ., Reclamation Serv- 


Box 1716, Denver, Colo. 
SPERRY, Henny MUHLENBERG. . 307 WwW est 93d St., » New York 


Topp, FRANK ..Civ. and Hydr. Box 94, El 

TREADWELL, LEE ..604 Hibernia Bank New 

TUCKER, LESTER WALDO... ...... Asst. Engr., L. 8. & M. S. Ry., 

506 Wade Park Ave., Suite 57, 
Ohio. 


AN HOESEN, ‘EDMUND FRENCH.... 


Wart, DAVID ALEXANDER Asst. ‘thee. 


. Engr., 29 Broad 


Office, 247 Sixth Ave., New 


Pam 


, State Hall, 


| 
— 
— 
— 
— 
— 
ig 


THs. 
Engr. in Chg., Nashville Office, 
Ford, Bacon & Davis, 331 Nor th =. 
College St., Nashville, Tenn. 


H Havcx, w St. Nicholas Ave ., New York 


Kinsey, FRaNK WILMARTH 17 State St., New York City. 
MILLER, Guones SOTER.................150 South Broadway, Yonkers, 
Ross, THOMAS ALEXANDER. . Locating Engr., ., Shanghai 
king Ry. , Box Br itish 


HARRY. 


EDWARD DANA 
SEEPARDSO®, EATON 


W ADA, 
rFORD, Asst. Engr. in ‘Chg. 
‘Engr.’ Dept., , Div. Engr. 
Office, State Hall, Albany, 
x BURWELL, ROBERT 509 Colt Bldg., Paterson, 
HENLEY, Rosert Dw 1507 Longest Ave., , Louisville, 
Morpuy, LvIs GONzAGA. Res. Engr., 


DEATHS. 


STABLE, Elected Member, June 17th, 1868 ; 


Affairs.) «CHANGES OF A 
— 
— 
— 
— 
7 
Co., 8 Plaisance Ct., Chi- q 
| 
| — 
— 
« 
Wricox, FRANK LESLIE.................5042 Fairmount Ave., St. Louis, 
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ENGINEERING LITERATURE. 


MONTHLY ‘LIST OF RECENT ENGINBERING ARTICLES 0 


x ebruary 4th, 1005, to March 4th, 1905.) 
e purpose of placing before the 
of the the titles of current engineering | ar rticles, 


“which car can be referred to in any ; available bg corn library, o or can 
procured by addr the 


In the subjoined list t of articles 1 references. are given by the num- 


ber to ‘each journal in this list. 
Journal, Assoc. Eng. Soc., 257 (28) Journal, New England Water- 
South Fourth Bt, Works Assoc., Boston, $1. 
phia, Pa., 30c. (29) Journal, Society of. “Arts, “Lor Lon- 
Pr oceedinys, Engrs. of don, England, 15c. 
Phila., ‘1122 Girard St., Phila- 30) Annaies des Travaux Publics de 
delphia, Pa. - Belgique, Brussels, Belgium. 
Journal, Franklin Inst., Phila- (31) Annates” de VAssoc. des Ing. 
 delphia, Pa., 50c. ‘Sortis des Ecole Speciales de 
4) Journal, Western Soc. of Engrs., Brussels, Belgium. 
Monadnock Block, Chicago, Ill. (32) Memoires et Compte Rendu dee 
(5) Transactions, Can. Soc. C. E., Travaux, Soc. Ing. Civ. 
Montreal, Que. Canada. France, Paris, France. 
- School of ‘Mines Quarterly, Co- (33) Le Genie Civil, Paris, France. | 
lumbia Univ., New York (34) Portefouille Economique des Ma- 
Technology Mass. Inst. (35) Nouvelles Annales de la Con- 
Tech., Boston, Mass., 75c. Struction, Paris, France. 
‘Stevens’ Institute (36) La Revue Technique, Paris, 
Engineering Magazine, New ‘York Review 
France. 
Magazine, New York (38) Revue Generale. des ‘Chemins de 
Wiley, New York City, (39) Raiheay Master Mechanic, Chi- 
(12) The Engineer (London), Inter- cago, Ill., 10c. 
national News Co., New York (40) Railway Age, Chicago, 
(13) Engineering News, New York 
~The Engineertng Record, New Engrs., New York City, 50c. 
City, 12c. (43) Annales ‘des Ponts et Chaussees, 
(15) Railroad Gazette, New ‘York Para: 
10c. (44) Journal, Military Service Insti- 
(16) Engineering and Mining Journal, Cle, Governor’s Island, New 
York City, 15c. ion ‘York Harbor, 50c. 
Street Railway Journal, New (45) Mines and Minerals, 
Railway and Engineering Scientific ‘American, New 
a 19) Scientific American Supplement, (47) ‘Mechanical Engineer, -Manches-— 
- New York City, 10c. iG Ag ter, England. 
(20) Iron Age, New York City, 10c. ie (48) Zeitschrift, Verein en In- 
(21) Railway Engineer, London, Eng- genieure, Berlin, Germany. 
land, 25c. Zeitschrift fiir Bawwesen, Berlin, 
22) Iron and Coal Trades Review, 
London, England, 25c. Eisen, Diisseldorf, Ger- 
said Bulletin, American fron and Steel 
Assoc. . Philadelphia, Pa. (51) Deutsche Bauz uzeitung, Berlin, 
American Gas Light Journal, Germany. 
New York City, 106. 52) asche Industrie- 
(25) American Engineer, New York 
City, 20c. _ 653) Zeitschrift, 
Electrical “Review, London, Genieur und Architekten Ver- 
land. ein, Vienna, Austria. 
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Affairs. CURRENT ENGINEERING LITERATURE. 


(85) ‘Transac Am. Soc. M. (68) ‘Mining Journal, London, 
York City, $10. land. 
ee Transactions, Am. Inst. Min. (69) Mill Owners, New York City, 10ce. 
New York City, $5. (70) Engineering Review, New York 
— (57) Colliery Guardian, London, Eng- ity, 10c. 
Proceedings, Eng. Soc. W. Pa., London, England. 
ss 410 Penn Ave., Pittsburg, Pa., (72) Street Railway Review, Chicago, 
Transactions, Mining Inst. of (73) Electrician, London, ‘England, 
castle-upon-Tyne, England. (74) Transactions, Inst. of Min. 


(60) Municipal Engineering, Indian- _ Metal., London, England. 


 apolis, Ind., (75) Proceedings, Inst. 
) Proceedings, Railway _-Eners., London, England. 
ey _ Club, 225 Dearborn St., Chi- - (76) Brick, Chicago, ioc, 

(62) American Manufacturer and Iron don, England. 
59 Ninth Pittsburg, Beton und Eisen, ‘Vienna, 
(63) Minutes. of Proceedings, Inst. C. (79) Forscherarbeiten, ‘Vienna, 4 Aus- a = 
(64) Power, New York City, Tonindustrte- Zeitung,Berlin, Ger- 

(65) Proceedings, New York 

Club, Brooklyn, N. Y., (81) ‘Zeitschrift fur Architektur und 

Wiesbaden, 

(66) of Gas Lighting, (82) Dingle Be 


(67) Cement and in, Germany. 


Economy in Skew Bridges.* (21) Feb. — 


The New Spans of the Portage Viaduct, Erie R. : Deseription of the Third 
Bridge Bearing This Name.* (14) Feb. 4. 
An Improved Detail for Lateral Connections.* (14) Feb. 74. 
‘The Moline Bridge.* (14) Feb. 11. 


The Computation of Stresses in the Blackwell's s Island Bridge.* C. ‘Strachan. 
(Paper read before the Brooklyn (13) Feb. 16. 
Concrete Floors for Railway Bridges.* 16 


Three- Concrete Steel Arch. * Keith. (14) Feb b. i8. 


The Gruenwald Bridge 
River Bridge ‘of “ine Bridge & “Terminal Railway -Company.* 
‘The Erection of the Blackwell’s ‘aint Bridge.* (14) Serial beginning Mar. 4. a 
The Erection the Missouri River Bridge at Plattsmouth, Neb. F. T. Darrow. 


The of the Portage Viaduct: Ex lanation the of 
Reconstruction Without Interrupting Traffic. (14) Mar. 4. 


Reconstructing Piers of a Railroad Bridge in Service.* 
Construction of the Thebes Bridge Piers.* (14) Mar. 4. 
Reinforced Concrete Piers of the Gilbertsville Bridge.* 414) 
‘Th Quebec the Longest Span Bridge Under- 
; taken in Any Country.* (14) Mar.4. px 
The Viaduct of Fades.* Emile Guarini. (19) Mar. 
- Notice sur le Pont Suspendu de Bonny-Beaulieu sur la Soire. x. Prerennen 
Pont Suspendu du Bonhomme sur Blavet (Morbihan). G. Leinekugel iL 
Cocq. (33) Serial beginning Feb. 


La Suppression du Bois dans les Tabliers des Ponts, Suspendus 
einekugel Le Cocq. (33) Feb. 18. 
Versuche mit Gittertragern.* Selinger. (78) Pt. 1, 1905. 


ee in Eisenbeton liber das Aischtal bei Neustadt a. Al h.* 


Blectrical. 


Method for Determini and Prices Electric Power.' Prank Perry, 
Jun. M. Am. Soc E ) Vo 

Electric Drive.* E. L. Walker. (2) Jan. 

The Retardation Method of Measuring Losses in Electr otors and Generators. 

The Nernst Lamp.* E.R. Roberts. (58) Jan. 


Null Wattmeter Methods of Measuring Power.* — Albert Campbell. (26) Jan. 27 


* Illustrated. 


— 

— 
— 

— 
— 
— 

iim 

iim 
f 

— 

3 


CURRENT ENGINEERING LITERATURE, 


Variable Speed Motors. * ©. Sumpter. ( Jan. 
The Tantalum Lamp W. von Bolton and O. Feuerlein. read before the 
e Insulation o rmature or Other Coils for Hi h- rung aratus. J. 
Highfield. (73) Jan. 27; (26) Jan. 27. ” PD 
The London Coliseum (and Its Electrical Kquipment). (73), Jen. 
The Wagner Single-Phase Motor.* (11) Jan. 27. 
Automat c Voltage Regulators.* (73) Jan. 27. 
_ The Ionic Theory of the Arc and Spark.’ at Henry Crew. : (4) Feb. 
Rectifiers.* (12) Feb. 3. 
Colchester Electricity and Tramways. (26) Feb. 
Discriminating Relays and Cut-Outs: to Mr. M. B. B. Field. Leonard 
Andrews. (26) Feb. 3. 
Plants in Parallel.* 


due 


Central Station Distribution. 
the Northwestern Elec. Assoc. ) (24) Feb. 
_ ‘The New Lundell Electric Motor.* (20) Feb. 9; (17) 3 Feb. 423 (72) Feb. =~ 
100-Ton Ladle Crane.* (12) Feb. 10. 
Some Tests Conducted with an Blectrolytic Rectifier | “and Motor- 
Horace Boot, M. Inst. E. BE. (26) Feb. 10. 
Electrical Installations of the Natal Government Railways, South * (26) 
Mleizical Development at Niagara J Falls, EB. Dunlap. 
e 
Influence of “Load- Factor” on ‘the: Cost. of Electrical Energy. Edmund L. 
-xHill. (73) Feb. 10. 
The Steam Turbo-Generator Station of the Edison Electric Illuminating Co. 
gantic ectric ipyar rane.* e 
Electric Overhead Traveling Jenny.* | (19) Feb. 11. = 
Calibration of Voltmeters and Ammeters. Freudenberger. (27) Feb. 
Paralleling a 5500-KW Turbo- aestemncensdll From the Electric Club Journal. 
ment of Hotel Astor, * E. Crane. (27) 


Jandus Series Alternating Arc Lighting System.* (27) 1 Feb 
New Office Building Plant in Boston. (27) Feb. it 
‘Fog Dispersion by Electricity.* (46) Feb. 11.  _ 


Study for a Central F Power and ‘Heating ‘Plant: at Washington. Feb. 11. 
(27) Feb. 25. is 
The Joint Utilization of ‘Several ‘Small Water Powers. B. 
Motor-Starting Panels with Circuit-Breakers.* (15) Feb. 17. 
Electric Plant of the Nilgiri Cordite Factory.* (26) Feb. 17. a LA 
The Dacca Electric Light Trust.* R. Stanley» Smith. (26) Feb. 
_ The Conversion of a Telephone Exchange from the Magnets to the Central Bat- 
tery System.* B.S. Cohen. (26) Serial beginning Feb. 17. 
oat? Overhead Transmission Lines.* G. Semenza. (Abstract of Paper read 
before the Assoz. Elettro. Ital. tr. by John R. Dick.) (73) Feb. 17. ; 
Economies Obtain by atta Uses of Steam in a Combined Power and nd Heat 
ing Plant ) Feb 
The Schloemilch Wave Detector.* (19) Feb.18. 
A British Switchgear for Sub-Station Control.* — (27) Feb. 18. oor 
_ Cross-Connection of Series Motors.* D. Kos. Ingenieur.) 
“The Choic igus in Wattmeter ‘Problems.* Freudenberger. 
Recent Improvement in Nernst ‘Lamps. (27) ‘Feb. 18. 
‘The Dutch Point Plant of the Hartford Electric Light Company. .* (14) Feb. 25 
The Edison Ficctrisity Company’s System in California. (27) Feb. 25. 


_ Trees as Antenne in Wireless Telegraphy.* A. Frederick Collins. (46) Feb. 4. a 


— 
The Stanley Rotated Jewel Bearing Wattmeter.* (27) Feb 
f The Use of Sensitive Quadrant Electrometers.* J. C. of 
Central Station Work in Detroit.© (27) Serial besinning Woh 4 4 
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EKlectrique a 60 900 Volts Guanajuato (Mexique). * (33) 
e 
Expression des Puissances Fournies par Deux Alternateurs en Paralléle. 
Guilbert. (36) Serial beginning Feb. 10. 
=e Générales pour la Fourniture et la Réception des ‘Sede et 
Transformateurs Electriques. E. Sartiaux. (36) Feb. 10. 
Neuerungen auf dem Gebiete Telegraphie. Adolf Prasch. (82) 


‘Motor-Boats at the Paris Automobile ‘Show.* an: Jan, 
‘Phe Cunard Liner Caronia. (12) Jan. 27. 
al Plant at Gibraltar Dockyard. (73) Jan. 27 (26) Feb. 3. 
Future of Turbine Propulsion. Hon. C. A. Parsons. | Oy (oR of Address be- 
fore the Inst. of Marine Engrs.) (47) Jan. 28. 


The New Scouts for the King’s Navy.* (11) Feb. 3. | se 
Silley’s Air-Tight Smoke- Box Door.* (11) Feb. 10. 
‘he Cunard Steamship Caronia.* (12) Feb. 10. 
Fire Launch.* (12) Feb. 10. 
Scout Cruisers for the United States Navy. * BAC. Dinger. a (46) Feb. 11. = — 
_ A Gigantic Electric Shipyard Crane.* (19) Feb. 11. 


co 


Closing Buikhead Doors w Bieetrictty. (27) Feb. 
a New Type of Lifeboat.* (46) Feb. 18. 
New 25-Knot British Scouts.* (46) Feb. 25. 
The Construction of the Charleston Dry Dock: Description of Ditoult ‘Founda- 
tion Work.* (14) Mar. 4. 
Comparaison des Turbines a V apeur et.des Machines Alternativ es por 
des Navires de Guerre.* Jan. 28. 


Slide Rules for the Machine Shop as a Part of the career System of Manage- — 
 ment.* Carl G. Barth, M. Am. Soc. M. E. (55) Vol. 


a4: 


= 


V 25 
= New Machine Tools To John ‘Sweet, M. Soe. BE. 
ol. 
Air Motors and Air Hammers: 
- Wickhorst, Jun. M. Am. Soc. M. E. (55) Vol. 25. 
Improvement in Valve-Motion of Duplex Air “Gompressors.* Sterling | 
Bunnell, Jun. M. Am. Soc. M. BE. (55) Vol. 25. 
‘Tests of a Direct Connected Foot Fan and s. Farwell, 
Soc. M. E. (55) Vol. =. 
A Series Distilling High ‘Efficiency.* F. M. Goss, M. ‘Am. 
E. (55) Vo 
The Pressure Temperature Curve of Sulphurous (S80?) ). Edward 
om Construction and Efficiency of a Fleming Four-valve Engine Directly Connected oa 
to 400 KW. Generator.* Benjamin T. Allen, M. Am. Soc. M. BE. (55) Vol. 
Gas Engine: Beam Type.* H. Morgan, M. Am. Soc. M. E. wale 
o 
Tests of a Compound Engine Using ‘Super- -Heated Steam. Jacobus, M. 
Standard Unit of Refrigeration. J. C. Bertsch, M. Am. Soc. M. E. (85) Vol. + $4 
Specifications Boiler Plate, Rivet Steel, Steel Castings and Steel Forgings.* 
The Use of Superheated ‘Steam ane of Reheaters in Compound a of sere 
§ize. Lionel S. Marks, Assoc. M. Am. Soc. M. (55) Vol. 25. | 
Commercial Gas Engine Testing and Standard of 
« jam P. Flint, M. Am. Soc. M. E. (55) Vol. 25. | 
Tests of Consolidation Freight Locomotives 
Soc. M. E. (55) Vol. 25. 
The Effects of Strain and of Annealing in ‘Aluminium, ‘Antimony, Bismuth, Cad- 
- mium, Copper, Lead, Silver, Tin, and Zinc.* William Campbell. (55) Vol. %. 
Experiments with a Lathe- Tool Dynamometer. @ Inst. 
The Power Plant of the Tall Office ‘Bullding.* James Hollis ‘Wells, M. Am, Soc. 
M. EB. (55) Vol. 25. 
Theoretical and “Practical Considerations: _in Steam ‘Turbine Work.’ 5 
Francis Hodgkinson, M. Am. Soc. M. E. (55) Vol. 25. 
Different Applications of Steam Turbines.* A. Rateau. (55) Vol. 25. a 
Cast Iron, Strength, Composition, Specifications.* — WwW. J. Keep, M. Am. Soc. M. 
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Power Tall Office Buildings. ‘Reginald Pelham Bolton, M Am. 


_ The Steam Turbine in Modern ‘Baginesring. en L. R. Emmet, M. Am. Soc. M 
(55) Vol. 25. 
pe Laval steam Turbine. s. M. Am. Soc. M. E., and E. Meden. 


(55) Vol. 
Utilization of Exhaust Steam, from Engines Acting Intermittently, by 
Means of Regenerative Steam Accumulators and of Low-Pressure a 


on the Rateau System.* Emile Demenge. (71) Vol. 66. 
The Development and Use of Hi gh- -Speed Tool ol Steel.* Gledhill. (71) 
- The Junker Gas Calorimeter in Practice.* Carl F. Dietz. (8) Ja Sate 
of Certain Bronzes for Steam stckland 
neass 
Materials Which Retard the Setting of Cement. R. C. Carpenter, 
Soc. M. E. from the Sibley Journal of (67) Jan. 
Something about Sulphur Cement Mixture). Edmund (67) Jan. 
The Best Economy of the Piston Steam Engine at the Advent of the Steam Tur- | 
bine. J. E. Denton. (Paper presented before the International 
Arts and Sciences.) (8) Jan; (14) Feb. 25 7 
The Phenix Electrically-Driven Sensitive Drill.* (11) Jan. 27. 
New American Excavating Machines. (2) 
Oil as a Fuel.* (22) Jan. 27. 
‘The Application of the Indicator to Rotary Engines.* W. Pollard Digby. | (12) — 
- Variable Speed Driving Mechanism for Tools.* (47) Jan. 28. aad 
The Diesel Engine in Electricity Generating Stations. A. J. Lawson. _ ci 
_._ of Paper read before the Glasgow Tech. Coll. Scientific Soc.) (47) Jan. 28. 


_ peratures.* . Haber and F. Richardt. (From Journal fiir Gasbeleuchtung. 
' The Utilization of Waste Heat from Coke Ovens: The ost Available and — 

7 and Apparatus Best Suited for Using It.* (45) F a 
the Jeanesville Iron Works: A Description of the New Shops During, 
. the Past Year, at Hazleton, Pennsylvania.* (45) Feb 
Bending Stresses in Wire Ropes. * Samuel Diescher. (58) Feb. — 4 
4 The Use and Abuse of Wire Rope. L. C. Moore. (58) Feb. | Ps ees 

‘The Dry Mixture of Cement. A. L. Goetzmann. (Paper National 
: Assoc. of Cement Users.) (60) Feb.; (24) Feb. 13. — ia 
Blast Heating (in the Clay Working Industries) .* Ww. Bissell. (Paper 
presented before the Iowa Brick and Tile Assoc.) (76) Feb. a 
_ Some Difficulties Encountered in the Manufacture of First Class Clay Wares in 
W. Beyer. read before the Iowa Tile 
Feb. 

"The Western Roofing Tile Co., Coffeyville, Kan.* (76) Feb. 

The Selection and Care of Machinery. Davis Brown and tae biel - 
(Paper read before the Illinois Clayworkers’ Assoc.) (76) Feb. 

Bakersfield Sandstone Brick Co., Bakersfield, Cal.* (76) Feb. 

The Brotherhood Motor Car.* (12) Serial beginning Feb. 3; (11) Feb. 3. i 


Steam Pipe Covering.* (11) Feb. 3. iy 
Governor for Turbines.* (11) Feb. 3. 
Gravity Concrete Mixer.* (11) Feb. 3. 
Internal-Combustion- Engine Launches. * (11) F eee 
_ Cylinders for Compressed Gases. K. S. Murray. G1 Feb. 3. 
Emery Tool-Grinders.* (11) Feb. 3. 
Shrinkage Troubles and Methods of “Feeding. ”* Thomas D. ‘wane 


fore the New England s ob. Feb. 3. 


- Improvements in Internal- Combustion Engines. * 
A Contract that will: ‘Interest was Engineers. 
eb. 
Notes on “‘Jager’’ Grids.* C. Belton. (66) Feb. 7. 
— and Richard C. Tolman. 


The Northern Multi. Speed Moto 
March. 
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q (20) Feb. 1 Drive.* (20) Fob. 9; ( 


— 

— 

— 


CURRENT ENGINEERING LITERATURE. 


Flumes for Transporting Logs and Lumber. Feb. 
Development and Use of High- Speed Tool ‘Steel. * J. 
Serial beginning Feb. 9. 
Power Production Methods. William McClellan. ‘Serial beginning Feb. 
_12-Horse-Power Two-Cylinder Siddeley Car.* (11) Feb. 
4 On the Economy of Reheaters.* Ernest R. Briggs. 
_ Coke By-products, and the Utilization of Gases. G. Blake Walker. (Abstract of 
Lecture before the National Assoc. of Colliery Mgrs.) (22) Feb. 10. _ 
_ Recent Progress in Large German Gas Engines.* E. Meyer. (From > Ps 
before the Verein Deutscher Eisenhiittenleute.) | (22) Feb. 10. 
</ Universal Grinding Machine.* (22) Feb. 10. 
An Electrically Driven Flour Mill. 0O. C. : 
-Yndiana Eng. Soc.) (14) Feb. 11. 
Mechanical Plant of a Power Building in Providence, R. I.* - (14) Feb. 11. 
A New Duplex Steam Pump.* (14) Feb. 11. 
A Compact and Economical Kerosene Engine.* (46) Feb. 1 
as Improved Type of Water-Tube Boiler.* (46) Feb. 11 
An Improved Incandescent Gas Lamp.* (46) Feb. 11. 
Pattern-Making Metals. H. Malone. (From Pattern Ma er. a —°(47) 
ee Test of 


Waller. ) Fe 
The Testing of Gas Coals. (66) Feb. 14. "Pima ge 
Naphthalene. J. F. Smith. (Paper read ‘Yorkshire Junior ¢ Gas 
Assoc.) (66) Feb. 14. 
Coal Conveying and Handling Plant. Webster. “(Abstract of Paper read be 
fore the Scottish Junior Gas Assoc. ) (66) 
The Pintsch Suction Gas Producer.*  S. F. Saeger. of Paper read 
before the Michigan Eng. Soc.) (13) Feb. 16. 
The Efficiency of Waste Gas Boilers in Connection with Rotary Cement Kilns. 18. 
A. B. Helbig. (13) Feb. 16. i. 
Lamp- -Black Oil Coke. Robert Schorr. (16) Feb. 16. 
- The Lovekin Pipe Fianging Machine. * (20) Feb. 16. 
‘ The Ball Mfg. Company’s Odd Elevator.* (20) Feb. 16. 
Solid Rolled Steel Chains.* Peter Evermann. (28) Feb. 16. 
Laclede Gas Supply of St. Louis. (12) Feb. 17. 
Automatic Self-Adjusting Friction Clutch.* (12) Feb. 17. 
(40) Feb. 17. 
A System for Heating and Regulating Boiler Feed-Water. Feb. 
: New Method of Treating Peat. (19) Feb. 18 7 
Walrath Gas Engines.* (27) Feb. 18. 
‘Some Data of the A. E. G. Steam Turbine. om Koester. up an Feb. 18. - 
Gas Engines for Factory Power. G. Meynell. (46) Feb. 18. 
Improvements in Liquid Fuel Burning.* (47) Feb. 18. 
Multiple Effect Evaporation.* Charles Day. (Paper ‘read before the “Man 


chester Assoc. of Engrs. (47) Feb. 18. 
‘Steel Tubes as a Substitute for Cast-Iron Mains. 
Paper read before the Manchester Junior Assoc. ) (66) Feb. 21. 
The Swindell Water Seal Gas Producer.* (20) F 
The Latest Types of Industrial Motor Vehicles.* pt Périssé. (9) Mar. pet 
ete. he <0) aa Methods of the Pond Machine-Tool Works.* * Horace Lucian Arnold. © 
3 (9) Mar. 


| 


Robert Ss. ‘Riley. 
- The Modern Horizontal Steam Engine as Exemplified. in British Practice.* 
gnitions and Explosions in the Discharge Pipes" and “Receivers of ate Cc 
Specifications for an Air Compressor. Mar. 
‘A New Style of Scraper Excavator.* (13) Mar. 
The Making of By-Product Coke. Edwin A. Moore. _fAbstract of to 
Philadelphia Foundrymen’s Assoc.) (16) Mar. 2. 
The Bath Grinder.* (20) Mar. 
Steel and Iron Wrought Pipe and Relative Durability. 
Speller. (Paper read before the Canadian Min. Inst. > (22) Mar. 2. 
The Spark Coil.* (From Horseless Age. ) (19) Mar. 4. 
The Capitaine Marine Producer-Gas Engine. * (46) Mar. 4. 
Les Grues Electriques du Port de Rotterdam.* (36) Jan. 25. _ ee Be i 
Les de en 1904.* Drouin. 
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Riblons les” Four 
.. Universelle les Outils. Hofer. (33) Feb 
_ Neue Verladevorrichtungen.* H.S. Johannsen. (50) Serial beginning Jan. 2; > 
Gussfehler an Stahlgussgussstiicken, Ihre Ursachen und die Mittel zu “threr 
dei Vermeidung.* Paul Friem. (Paper read before the Deutsche Giesserei- a 
Versuche mit Raschlaufenden MKomprescoren. 
Der Zugmesser, der Differenz- -Zugmesser und fiir die 
‘ Feuerungskontrolle.* A. Dosch. (82) Serial beginning Feb. 11. _ 
Lelstungsversuche an Wolfschen Lokomobilen.* F. Gutermuth. 
Vergasung der Brennstoffe in Generatoren, Kraftgas- une 
betriebe.* Karl Kutzbach. (48) Feb. 18. 
Zentral-O Oberflachen henkondensation in Neuves es Maisons.* Fr. Frélich (48 
The “Diehl’’ Process. H. Knutsen. (74) Vol. . 
Analytical Work in Connection with the Cyanide ‘Process. (74) 
Notes on the Treatment of Gola in a Symonds. (74) 
Notes on Cupriferous Cyanide Solutions. = 7 Barker. (74) Vol. 12. _ 
On Adobe and other Cheap and Makeshift Furnaces.* ‘Henry Pp. (74) 
Notes on Milling in Northern Korea. S. J. Speak. (74) Vol. 12. ’ 
~The Cyaniding of some Silver Ores by Pércolation. André Griffiths and 
a Concentration and Smelting, as to the Treatment of Low- Gold- 
_Copper Ores at Santa Fe (Mexico).* Henry F. Collins. (74) Vol.12. 
Cyaniding Concentrates | by Percolation at the ‘Choukpazat Gold Mines. M. P. 
Wright. (74) Vol. 12. 
Comparison of Methods for the Determination of Carbon and Phosphorus in 
The Application of Dry- Air Blast to the Manufacture of Iron.* James Gayley. . 
hanges in the American Iron Industry Since the Iron and Steel Institute Me 
ing of 1890. B. E. V. Luty. (From the Iron Trade Review.) (71) Vol. 66. 
The_ Development and Use of High- ‘Tool Steel.* J. M. Gledhill. 
o 
Influence of Carbon, and on the ‘Tensile 
Strength of Open-Hearth Steel. H. H. Campbell. (71) Vol. 66. 
Mining and Metallurgy at the St. Louis Exposition. - : a Bauerman, Assoc. 
undamental Principles Involved in Furnace Practice. 
UVehling. GB) Jan. 
British and Foreign Iron and Steel Manufacture. _ (68) Jan. 28. —— 
in Steel Manufacture.* (47) Jan. 
Crude Oil for Fire Assaying.* F.C. Bowman. © (Abstract of Paper read before” 


__ Colorado Scientific Soc.) (16) Feb. 2. 
ene Improvement in Cowper Hot Blast Stoves. * (20) Feb. 9 , 
‘The Gayley Dry Air Blast.* (20) Feb. 9. 
Dry Air in the Blast Furnace. (12) Feb. 
The Corrosion of Metals. A. H. Sexton. (47) Serial saan Feb. 18. _ 
The Ogie Continuous Filter.* (16) Feb. 23. 
Steel. Feb. 25. 
The Thermo- -Chemistry of Iron Ore Reduction ‘and Steel Making in the 
Furnace. Horace Allen. (10) Mar. 
Crushing and Cyanidation. F. C. Roberts. (16) Mar. 
Heat Recuperation and Waste-Heat Boilers. (16) 
New Open Hearth Steel Works and Blooming and Ctructural sage sll (20) Mar. 2. =! 
A New Anti-Friction Metal.* (40) Mar. 3. | ee 
: Le Raffinage Electrolytique du Cuivre aux Etats- Unis. . L Gautier (34) ‘Serial 
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Trocknung des Hochofenwindes mittels Kaltemaschinen.* ©. von Linde. 7 (Pa 
read before the Verein deutscher Hisenhiittenleute.) (50) Jan. 1. 
Doppelte Gichtverschlitisse.* K. Stahler. (50) Feb. 15. 
- Klassifikations-Vorschlage fiir Giessereiroheisen. Dr. Wiist. (Paper read be- 
: ax: fore the Verein deutscher BHisenhiittenleute. ) (50) Serial beginning Feb. 15. 


Ordnance for the Land Service.* _R. Birnie. Vol. 25. 
Semi-Automatic Gun.* (12) Jan. 27. 
Lines of Information: Their Development and Their Value to Strategy and 

= Tactics. A. W. Greely. (44) Mar.-Apr., 1905. | 

Distances. William H. Beehler. Proceedings of the 


Power at the Kolar Gold Field. Mervyn ith. (74). Vol. 22. 
On an Improved Form of Mining Windlass. G. Percy Ashmore. (74) Vol. 12. | 
= Working of a Wide Gold Quartz Reef in Soft Ground at Rezende, Rhodesia. sai 
Diamond Drilling in West Africa.* J. N. Justice. (74) Vol. 32. 
es. Notes on the Redjang-Lebong Mine, Sumatra. J. H. Ivey. (74) Vol. \ So ed 
‘Dretging and Dredging-ground in California Newton Booth 
Knox. (74) Vol. 12. 
‘Traversing Winding Engine for Deep Shafts. H. M. Morgans. (74) Vol. 
Mining and Metallurgy at the St. Louis Bauerman, Assoc. M. 
= 
4 Inst. C. BE. (71) Vol. 66. vd 
Pr oblems of Thick Coal Workings in Deep Mines. - nie Holland. (Paper 
4 read before The South Staffordshire and East ee Inst. of Min. 
Engrs.) (57) Jan. 27; Abstract (22) Jan. 27. bare 
The Danger of Coal Dust in Mines. W. H. Pickering. (Abstract of Paper read 
before the Midland Inst. of Civ. and Mech. Engrs.) (22) Jan. 27; (57) 


Electric Cables. Sy F. (Abstract of Poser read before th National 


Assoc. of Colliery Mgrs.) (22) Jan. 27. 
Final Report of the Royal Commission on Coal Supplies, 1905. (57) ‘Jan. 
Jan. 27; (66) Jan. Serial Feb. 3; (47) Serial be 
“$0 ginning Feb. 11. 
Some Applications of in German Mines.* (73) Jan. 27. 
Hadfield’s Crushing Machinery.* (68) Jan. 28. = ow 
Vesta No. 4 Mine of the Vesta Coal Co. at California, Pa. + William L. iii, ; 
Electric Pumping Plants: A Description of a Number of Electrically Driven 
Pumping Plants in Germany, gland, and America.* Frank = Perkins. 
Coal-Dust Explosions in Mines: Conditions. Under Which ‘They Have 
and the Methods Suggested for their Preventio W. H. (45) Feb. 
Coal Mine Tipples,* H.G. Tyrrell. (16) Feb. 2._ 
Electricity in Coal Mining. George E. Walsh. a 
Colliery Plant: its Economy and Waste. A. J. Tonge. (Extracts from Paper 
 yead before the Midland Inst. of Min. Civ. and Mech. Engrs.) (57) Feb. 3. _ 
Oiling Pit Tubs. Jno. vor _ (Paper read before the National Assoc. of 


of Electric Power in Collieries. G. M. Brown, (Abstract of Paper 
before the Rugby Eng. Soc.) (22) Feb. 3. 
Gob Fires in the Leicestershire Coalfield. A. B. Emmerson. _ (Paper read bo 
_ fore the National Assoc. of Colliery Mgrs.) (22) Feb. 3. 
Glossop Patent Forging Machine. Harold Bonser. ‘(Paper read before the 
National Assoc. of Colliery Mgrs.) (22) Feb. 3. 
_A New Form of Hoffmann Pump.* (22) Feb. 3. 
‘Hydraulic Compressors.* (22) Feb.38. As 
Iron Mining in the Birmingham District, Alabama. * W. R. Crane. — (16) Feb. § 
Large Compressor at the Neumuehl Collieries.* (22) Feb. 10. = 
—— Coal Boring Machines and Tools. Ww. “Lynch. (Abstract of Paper read 
before the South Staffordshire and Hast ‘Inst. of Min. > 
(22) Feb. 10; (57) Feb. 17. 
Attending the Employment of Blectricity in Mines. (From 
(22) Fe 
Application of Electric Power in Collieries. G. Brown. 
ik he Rugby Eng. Soc.) (47) Serial beginning Feb. il. 
The Cost of Mining. W. R. Ingalls. (16) Feb. 16. 
a New De Design for Slow r Speed Induction Motors.* @ 2 
18. 3 


Henry F. Collins. Feb. 23. 
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Meachem. (Abstract of Paper read before 

South Staffordshire ‘and ‘Bast Worcestershire of Engrs. ) (16) 
Tension Systems ‘for Mining ng Purposes. George “Walsh. § ‘Feb. 23. 
Discussion Systems of for Mine Operation. Henshaw. 

An Skip- Plant. A. Worcester. (16) Mar. 2. 
= Methods of Gold ey and Mining.* Day Allen Willey. 


Specification Writing. Leicester Allen. (14) 

Time Required for the Construction of Large Public ‘Works. _ (14) Feb. 4. oe 

Thermometers with Some of Their Industrial 
per read before the Cleveland ‘Inst. of Engrs.) ‘ 


H. Winstanley. (Paper before the National Assoc. 
of Colliery Mgrs.) (22) Feb. 17. 
Filing and Indexing Tracings of Railroad Bridges. Feb. 18. 
Planning a Modern Race Track: Belmont Park, at Queens, L. (13) Feb. 23. 
Cost Keeping on General Contract Work. A. Ww. Buel. 
Going to Panama. | Henry A . Harris, Jun. Am. 
ar. 2. 
Table for Depreciation or ‘Sinking Fond i Payments, with Annual -Compou 
sur la Comparaison s Calculs ‘Théoriques 
NOR a la Flexion d’un Circulaire. ‘Résal. — 
 Btude sur -les Erreurs Inscription Leviers 


vy 


Parks and * Andrew Wright (2) 


The Improvement of the Schuylkill Water Front.* Leslie “Ww. Miller. or Jan ™ 
~The Laboratory for the of Road Materials at * 


Practical Work of Constructing Sidewalks. Albert Gridley. read be 
fore National Assoc. Users.) (67) Jan. (60) Feb. 
‘Brick 3 W. Fulwider. (Raper read before the Indiana Eng. Soc. 
_ What Are the Relative Merits of Cement and Asphalt Fillers for Brick Pave- 
ments? H.C. Innes. (Paper read before the National ‘Brick ‘Manufacturers’ 
‘The Good Roads Movement and the Part Paving k Should Have in It.* R. 49 ad 
W. Richardson. (Paper read before Brick Manufacturers’ 
Data on Roads and Pavements in Iowa. (A s t of Rept. of Com. presented i) eae 
_ before the Iowa Eng. Soc.) (13) Feb. 9. 
Municipal Work in New York City in 1904. P. Lewis, M. 
Soc. C. (Address before Mun. Engrs. of the of N. Y. 


The Extension of Riverside Drive, New York. * (14) 
Traffic Sustained by Asphalt and Granite Block Pavements on Prominent New Pl 
York Streets. Clifford Richardson. (14) Feb. 11; (13) Feb. 23. — | 
The * of Pavement Openings in New York City. “Wisner Martin, M. Am. Soc. 
C. (Paper read before the Mun. Club of Brooklyn.) (13) Feb. 23. 
Joint Piiters Pavements. (Paper read before the Illinoig 
Clay-Workers ssoc ar. . 
Designing Street Intersections.* J. H. Davis. 
Paving Brick, Testing and Inspection. Arthur N. _ (Abstract of 
read before the Illinois Clay-Workers’ ) 
Oiled Roads of California.* (60) Mar. : 
Concrete Pavements of Richmond, Ind. (13) Mar. 2. 
_ Laying Street Railway Tracks in Cincinnati: Specifications for Bitulithic Pave- 
ment. J. M. Harper. (Abstract o read b the ‘Eng. Soc. ) 
La Lutte les .* Danie Bel et. 
Testing Locomotive in England. 
Pettigrew, M. Am. Soc. M. E., and yi (55) Vol. 25. 


Locomotive Testing Plants.* W. F. M. Goss, M. Am. Soc. M. E. Vol. 25... 
oad Tests of Consolidation Freight Locomotives. © 8. A. Hitchcock, M. A y 
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‘Rallroad— (Continued). 


-Rolled-Steel Car Wheels.* Samuel M. Vauclain. (3) Jan. _ 
an 


Express Locomotives on the Bavarian State (12) Jan, 2 
Points or Switches for Railways.* (66) Jan. 31. 
Private Owners’ 10-ton Tank Wagons.* (21) Feb. 
_. Rules for Automatic Signal Working (of the og Ry. Assoc.) 
Rolling Stock for Belgian Light Railways. _ (21) F ’ 
Cost and Performance of Locomotives in West ja. (21) Feb. ~ 
Brierley’s Improved Fog-Signalling Apparatus.* (21) Feb 
Passenger Engine: Great Railway of Ireland. an 
New Roundhouse of the take Shere & Michigan ‘Seuthera at ‘Elkhart, 
Ind.* (39) Serial beginning Feb. 
Device for Regulating the Braking Power of Cars.* Feb. 
New Shops of the Pere Marquette R. R. at Grand Rapids, Mich. “a (39) Serial 
beginning Feb. 
Powerful Locomotives for Goods and ‘Mineral ‘Traffic on n the North- Eastern Rail- — 
The Future of Railways. Philip Dawson. (26) Serial 8. 
. Chicago Freight Transfers and Deliveries.* (40) Feb * 
Continuous Process for Molding and Casting Car Wheels * (40) Feb. 3. ie 
- Ties and Tie Preservation. J. W. Kendrick. (From Bulletin of the International 
New Angus Shops, Canadian Pacific Ry.* | (18) Serial beginning Feb. 4 — 
Progress of Construction on the Denver Northwestern & Pacific Ry.* Pd 
of. Roundhouse Construction. Leslie E. Merrill , (Abstract of Paper 
read before the New England R. R. Club.) (18) Feb. 4. © 
The Application of Electricity to Steam Railroads. Bion J. Arnold. - ‘(Extracts pe 
_ from Address before the International Elec. Cong.) (47) Feb. 4. _ ee 
-Reint Superheater for Locomotive Boilers.* (47) Feb. 4. 
Reinforced Concrete for the Canadian at Moose Jaw, 
Canada.* (13) Feb. 
Advantages of Four- Balanced Compound Locomotives. ‘(From Record 
No. 49, Pub. by the Baldwin Locomotive 
Notes. (18) Feb. 10. 
Proposed Specifications for Cast-Iron Wheels. Gennet, Jr. (15) Feb. 10. 
The Campbell Concrete Tie.* (15) Feb. 10; (62) Feb. 23. 
Pedro Los Angeles & Salt Lake Railroad.* (40) Feb. 10, 
The Scrap Yard of the Great Northern Railway.* W. G. Tubby. (Abstract 
Paper read before the Northwest Ry. Club.) (40) Feb. 10. | 
3 New Locomotives for the Chicago & Western Indiana.* (40) Feb. 10. ae 
Tank Engines on Express Trains. Charles Rous- Marten. (12) Feb. = 7 
- Cudworth Railway Accident. (12) Feb. 10. 


% of the Natal Government Railways, South “Africa. 
Ne pa, 


Feb. 11. 


ank Locomotives for Suburban Service on American Railways. (13) Feb. (16. 
Proposed Passenger Terminal ro for Chicago.* (13) Feb. 16. 
The St. Mary’s Park Tunnel, N. Y. C. & H.R. R. R.* (13) Feb. 16. eae 
The Derailment on the Great Railway.* (12) Feb. 17. 
Couplers in Europe.* Noltein. (Abstract of Report | be presented 
to the International Ry. Cong.) (15) Serial beginning Feb. ud 
Boiler Explosion on the New York Gentral.° Geo. Fowler. 4s) Feb. (1. 
Hayes Lifting Derail.* (15) Feb. 17. 
Recording Air Brake Operations.* (40) Feb. 
A Recent Type of Italian Compound Express Locomotive.* (40) Feb. 17. 
Chicago & Western Indiana’s New Passenger Car Yard, Chicago.* (40) Feb. Som Be 
New System of All-Electric Interlocking. * (18) Serial beginning Feb. —_— 
Six-Wheel Switcher, Southern Ry.* (18) Feb. 18. 
Electrical Equipment of the New York Central Railroad 
Gasoline Locomotives and Cars for Feb. 18. 
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Rotary Snow Plow, D., N. W. & P. Ry.* (18) Feb. = 
Water Powers for Electric Railroads. Robert McF. 
Paper read before the Pacific Coast Ry. Club.) (20) Feb. 9 
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“the Main Street anataeied of the Canadian Pacific Ry., at Winnipeg, 
_ Electric Traction on the Paris & Orleans Ry. at Paris, France.* (13) Feb. 23. 
i _ Office Methods in Railway Surveys. W. D. Gerber. (Abstract of Paper read be- © 
the Illinois Soc. of Engrs. and Surveyors. a3) Feb. 23. 
--- Steam Motor Cars on the Great Central of England.* (15) Feb. 24. va 
Compressed Air Power Plants for the Pennsylvania Tunnels. (15) Feb. 24. _ 
The Chicago & Western Indiana Power House.* (40) Feb. 24. | 
Automatic Couplers.* <A. W. Gibbs. Bulletin of the Ry. 


Cong.) (40) Feb. 24. 
Prairie Type Locomotive for the ‘Burlington.* * (40) Feb. 24; (18) Feb. 
The Echelon Engine House.* (18) Feb. 25. 
General Features of the Denver, “Northwestern & Pacific ‘Ry. (4) 
Locomotive Practice on the New Zealand Government — * Charles R Rous- 
Production Improvements: Chicago Shops, & N. W. Railway. (28). Mar. 
|“ Six- -Coupled Passenger Locomotives : 4-6-2 Type, Chicago, | a & St. Paul 
Prairie Type Freight and Passenger Locomotive: - Chicago, Burlington & Quincy 
Railway.* (25) Mar. 


New Roundhouses at Elkhart: Lake Shore & ‘Michigan Southern Railway. * (25) 

 Four- Cylinder Vauclain Compound Locomotive 
Rapid Production Vertical Turret Lathe.* (25) Mar.; (20) Ma 18) 3. 
Double-Track Work on the Southern Railway between Alexandria and Orange, 
Grass and Weed Guayaquil & Quito Railway, hn A. 

Harmon. (13) Mar. 2, vine 

Flat Cars for the Argentine Government Railways.* * (15) Mar. 3. 

Cast Stee] Locomotive Frames.* (15) Mar. 3. 

The Valtellina Line and the Electrical Operation of Main Lines. ‘Theo- = 
dore Kéhn. (Tr. from the Organ fuer die Fortschritte des 
of (15) Serial beginning Mar. 3. aii, 

Southern Railway Six-Wheel Switching Engines.* Mar. 
McElroy Automatic Axle System.* (40) Mar. 3. 


The Cumberland Extension of he “Western Marylena R. R.: Construction of lg 
Link in the Eastern Part of the Gould System.* Serial beginn ning 

Note sur la Comparaison de Plusieurs Lignes de Chemins de Fer, au sig des 

Longueurs Virtuelles. M. Jacquier. (43) 4° Trimestre. 1994. 
Projet de Tunnel Tubulaire en Béton Armé.* Ch. Dantin. — (33) Jan. 28. Sas 2 
Locomotives Compound a Grande Vitesse et a Trois Eesieux Couplés de la Com- 

pagnie Paris-Lyon-Méditerranée. Ch. Baudry. (38) Feb. 

‘Les Nouvelles Lignes du Chemin de Fer Rhétique. * FP, Rey. : 
Etude du Chemin de Fer f&lectriaue Triphasé a Voie Normale de Buredorf ae 
 Thun.* Maurice Soubrier. (36) Serial beginning Feb. 10. 

Die Erweiterungsanlagen der Gérlitzer- Eisenbahn zwischen und Griinau.* 
v Ernst Biedermann. (49) Pt. 1-3, 1905. ; 
Jor 


rschriften fiir Stampfbeton- -Arbeiten der Siichsischen Staatseisenbahnen. 
= 


25. 
Erfahrungen und Ergebnisse des Betriebes 
Drehstrom auf der “Valtellina- Bahn 
-Rolled-Steel Car * Samuel M. Vauclain. 
 ?he Cricklewood and Edgware Tramway. (12) Jan. [eae 
London Electric Railways.* Hon. Robert P. Porter. (29) Jan. ae 
_ The Electrification of the District Railway.* (12) Serial beginning F 
‘ Colchester Electricity Supply and Electric Tramways.* (26) Feb. 3. _ 
 $ub-Stations and Automatic Signalling on the District Railway. Feb. 3 
The Street and Interurban R way Systems at Terre Haut a.* di) 
Fire Inspections and Fire (of the Street Company) 
4 Hartford, Conn.* (17) Feb. 
flectric Tramways in Hong Kong, China (17) Feb. 
Car Storage Houses vs. Operating Barns.* D. F. Carver. (17) Feb. 4. _ 

. Recent Methods of Construction and Pavement of Tracks in Boston. 4 Arthur 
Fuel, Ash and Gas Testing.* J. Stanley Richmond. (17) gerial beginning 
_ Overhead Equipment. #H.M. Sayers, M. I. M. E. (Abstract of Paper read before ae 

the British Tramways and Rys. Assoc.) (17). ‘Feb. 4, 
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Railroad, Street—(Continued). 


~The Open Feed-Water Heater. E. T. Walsh. (17) Feb. 4 
A Typical Shop Equipment for Handling Steel-Tired Wheels. —" re. x 

New Double Truck for Heavy Electric “Cars.* (17) Feb. 4. 
_ A Chinese Electric Railway System.* (27) Feb. 4. “OR ee 
The Birmingham and Midland Tramways.* (73) Feb. 10. 
The New Repair Shop Plant of the Railway. (17) Serial be- 

The Coeur D’Alene & Spokane Railway. a (17) Feb. a... 
_ The Power-Distribution System of the Louisville Railway 


Assoc.) (17) Feb. 11; 
The San Francisco Gas- -Engine Electric Plant.* (17) 
‘The Iowa & Illinois Railway Co.: Describing the Line, Power Plant, Rolling 
_ $tock and Operating Methods of the Recently Completed Interurban Line be- — > 
tween Clinton and Davenport, Iowa.* (72) Feb. 15. 
Paris Metropolitan Railway Co.* M. Vingoe. (72) Feb. 
Cost of Electric Railway Power Production and Transmission in the State of 
Ry ssoc.) ) e 
An Alternating Current Trolley Line. (15) Feb. 17 
The Conduit Lines of London and New en Bake Feb. 17; 
Fem. 37 (11) Feb. 17. 
Tramways v. Motor "Buses. Henry M. Sayers. (73) Feb. 
_A Power Plant With 5000 H.-P. Gas Engines.* (14) Feb. 18. _ a 
A Concrete Subway Roof Arch with Reinforced Ribs.* (14) Feb. 18. ere in 
Opening. of the Indianapolis & Cincinnati Single-Phase Line.* (72) Feb. (155 
* (40\° Feb. 17: (17) Feb. 18; (18) Feb. 18; (14) Feb. 18; (27) Feb. 18. Tee 
The Tokio Tramway Company.* E. A. Baldwin. Feb. 18. 
Thermit Rail Welding in Holyoke.* (17) Feb. 18. 
The New Steam Turbine Plant of the Public Servi 
The East Boston Tunnel.* (20) Feb. 23.) | 
The Chamonix Electric Railway.* Emile Guarin (18) Feb. 24. 
The Chelsea Generating Station of the London Underground Railways.* (14) 
‘The Subway of the Philadelphia Rapid Transit Co.* (14) Feb. 25. te es 
New Interurban Line of the Lansing & Suburban Traction 
A New Shifting ad th Brooklyn Rapid Transit 
Forged Rolled ‘Steel Wheel for Street Railway ‘Service. a7 
Feb 2. 
ying Street Railway Tracks in for Bitulithic 
(Ne (40) Mar. 3. 
) ar. 


Freinage des Tramways par l’Air Comprimé.* (33) Feb. 11. | hs 
 Chemins de Fer £lectriques de la Valteline ; Résultats de Deus Ans ad’ Exploita-— 


(33) F Feb. 18. 


| 


q 
q 


‘Belairage flectrique des Trains, Systéme Aichelé.* 


mee’ 


Refuse Destruction by Burning, the Utilization of Heat G ated.* 

-Newton Russell, M. Inst. M. E. (55) Vol. 25. 
. ‘The Burning of Town Refuse, with Special ae to the Destructors at 
Brussels, West Hartlepool, Moss Side, and Westminster. George Watson 

e Bacteria sposal o ewage vere 
The Nelson Refuse Destructor (Report on Tests by the Steam 

Sanitary Betterment in Large Industrial Plants.* _ Severance Burrage. (4) Feb. 
Construction of Part of the Sewers of Chicago.* W. Shaw 
Tools for Cleaning Sewers.* (60) Feb. 
Rie: Drainage in lowa. A. Marston. (Paper presented before the eee a & 
The Cal., Sewer Farm.* D. Allin. 10): Feb. 
The Mechanical Plant (Including Ventilating and —— a Simmons College, — 

Boston.* K. S. Howard. (14) Feb. 11. 
Extent of Infiltration through in Manhole Covers. Alexander 
7 ter, Assoc. M. Am. Soc. C. E. (14) Feb. 11. we. ) 
Be Study for a Central Power and Heating ‘plant at Washington. (14) Feb. i; 
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 Sanitary—(Continued). 


Some Phases of Sewage Disposal. AL Barbour, M. Am. Soc. Cc. 

- from Paper read before the Ohio Soc. of Engrs.) (14) Feb. 18. ; 
Air Purification in the Ventilating Plant of the City Hall, St. Louis.* (14) | 
Economies Obtainable by Various Uses of ee in a Combined Power and 

ecors Plant. (14) Feb. 18. 

jrematory for Street Sweepings ent ‘Light Refuse, New City 


9° 


Campbell. Buty ‘Vol. 66. 
New Data on the Weight of a Crowd of People.* Lewis J. Johnson. (1) 
a ~The Fremont Method of Determining the Fragility of Iron and Steel. wit 
- Y. Olsen. (2) Jan. 
on the Summation of Stresses in Certain Structures.* Carl (2) 
Re-enforced Concrete. Robert A. Cummings. (58) Jan. 
Comparison of Reinforced Concrete Formulas.* D. Cornish. 
- Wood Mill Building Construction as Exemplified by the Plant of the Sligo Iron 
and Steel Co. of Connellsville, Pa. A. E. Duckham. (58) Jan. 
Reinforced Concrete. C. A. P. Turner, M. Am. Soc. C. — rene ‘before the 
Northwest Concrete Products Jan. 
The Waterproofing of Concrete — 


‘Water Proofing Finley. (Paper, ‘be 

- National Assoc. of Cement Users.) (60) Feb. 

J. A. Mitchell. (Paper read before the National Assoc. of Cement > 7" 

‘Users. Feb. 

Report of Committee on the ‘Metertels of Construction (Presented to the Indi-| 
Testing of Cement Blocks. John R. Allen. (Paper read before the National 

Assoc. of Cement Users.) (60) Feb. 

The Testing of Clay. Edward Orton, Jr. (Paper read before the National — 
7 Manufacturers’ Assoc.) (76) Feb. 
The Survival of the Fittest, Brick Tried by Fire and not Found Wanting. Albert — 
(Paper read before the National Brick Manufacturers’ Assoc. 
A Reinforced-Concrete Machine Shop in Philadelphia.* (14) Feb. 4. 
An Analysis of Concrete-Steel Construction.* F.C. Slade. (24) Feb. a 
The Adjusted Fire Losses on the Fireproof Buildings at Baltimore, Md. (Report — 
ae of <" Baltimore Com. of the National Board of Fire Underwriters. ) 13) 
Test of a Concrete Floor.* (15) Feb. 10. | 
* How to Design a Roof Principal.* C. E. Teasdale. — (Abstract of Paper read be- - 
the Manchester District Junior Gas Assoc.) (24) Feb. 13. 
Alternating Stress Testing-Machine at the National Physical Laboratory. E. 
The Diamond Bank Building, Pittsburg.* (14) 
The Rapid Construction of the Baltimore-American Building.* (14) Feb. 
Planning a Modern Race Track: Belmont Park, at Queens, L. A — (13) Feb. 23. 
Test of a New System of Terra-Cotta Floors.* (14) Feb. 25. | — 
—_= and Scope of Laboratory Tests of Reinforced Concrete. F. H. Constant. 
British Standard Specifications for Portland Cement.* (13) Mar. 2. 
Visintini Reinforced Concrete Construction, Textile Machine 
Moisseiff, Assoc. M. Am. Soc. CG. E. (43). Mar. 2. 
- Safeguards for Laying Concrete in Frosty Weather.* (14) Mar. 
The Construction of the Steel-Concrete Shops at Beverly, Mass : Building: 

the New Plant of the United Shoe Machinery Co.* (14) Mar. 4. 
Concrete Piles at the United States Naval Academy. Walter R. 

Robert Gair Reinforced-Concrete Factory and Warehouse. * (14) 4. 
De l’Utilité des Barres de Compression dans les Dalles, Poutres et Combinaisons 

de Dalles et de Poutres, Soumises a la Flexion. N. ‘Tedesco. 8) Serial 
beginning Pt. 1, 1905. 


aus Armiertem -Nordamerika.* E. (78) 


Sandfestigkeit der Zemente. ) Jan. 

Ueber das Zementmahlen. Ferd. M. Meyer. (80) Feb. 4. 

Neue Studien und Versuche iiber die Tragkraft der Saéulen und den Einfluss der she aa 
4 Einspapnung an den Enden.* Bernhard Kirsch. (53) Feb. 17. oo 
Zur Bestimmung der Biegungsspannung in 

K6érpern.* Ernst Werner. (48) Feb. 18. a 
Der Neue Dom zu Berlin.* (51) Serial beginning Feb. 18. 
Ein Kohlensilo in Eisenbeton.* (51) Jan. 25. 
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Feb. 


The Pitot Tube.* W. B. Gregory, M. Am. Soc. M. E. | (55) Vol 25. - Pr 
_ Some Applications of Wooden Stave Pipe.* John Birkinbine. (2) Jan. 
Drilling Wells in Soft and Unconsolidated Formations.* I Knapp. Jan. 
The Coolgardie Water Scheme. (66) Jan. 31. 
The Water Filtration Plant of the Kolar Gold Field at Mysore, India. * Edmund 
Weston, M. Am. Soc. C. E., M. Inst. C. E. (60) Feb. 
a Progress in the Filtration of Public Water Supplies. Charles Brossmann, Jr. Fe 
- (From a Paper read before the Indiana Eng. Soc.) (60) Feb. © 
The New Well and Hydraulic Pumping Plant at Peoria, I1l.* Dabney H. ——ae 
(Paper read before the Illinois Soc. of Engrs. and Surveyors.) (14) Feb. 4. 
The Revised Plans for the Purification of the ‘Pittsburg Water Supply." bd 
The Water Filtration Works at Anderson, Ind. B. (14) Feb. 
Method of Computing Stream Gagings. F. W. 
e 
A Concrete Dam on a Pile Foundation at aa John’s Lake, Lone 7“ d, 
*< A Quickly Erected Reinforced Concrete Dam at Felelon Falls, Ont.* (3). Feb. 9. 
_ Copper Sulphate and i Copper Foil or Copper Vessels for the Treatment of Typhoid- iz] 
The Laguna Dam, Yuma Irrigation Project, California.* (13) Feb. 9. 
by as Water Powers for Electric Railroads. Robert McF. Doble. (Abstract of 
the Pacific Coast Ry. Club.) Feb. 9; (27) Feb. 11; 
e 
Blectrical Development at ‘Niagara ‘Falls, Canada, Orrin Dunlap. (26) 
A New Form of Filter at Nancy. * ‘Gieseler. (14) Feb. 11 
Norwegian Hydro-Electric Plant.* (27) Feb.11. | “ade 
The Successful Joint Utilization Several Small Water Powers. WwW. B 
ton. GA) Fer. 18. 
The Theory of the Flow of Elastic Fluids and the Divergent Nozzle.* 
Blieden. (12) Serial beginning Feb. 
A Great Irrigation Project in the Punjab. Feb. 
_A Private Irrigation System in Texas.* (14) Feb. 18. ie a oil 
Legal on the Use of Underground Water Supplies in Yom 
Calculators the Velocity of Discharge of Fluids from Pipes. (66) Feb. 21. 
The Governing of Impulse Wheels.* Irving P. Church. (14) Feb. 25. a 
Power Plants of the Edison Electric ‘Company, of Angeles. * Serial 
The New Interurban Line of the Lansing & Suburban Company.* 


Pumps.* Philip R. Bjérling. (From Public Works.) (19) 25. 
Cost of Laying a 12-in. Water Pipe across a River. (13) Mar. 2. 
Tunnel for the New Water- Works of Cincinnati. 
M. Am. Soc. C. E. (14) Mar. 4. 7a 
Completing the New Croton Dam.* (14) Mar. 4. 
Services d’Eaux et d’Assainissement dans Quelques Villes 
Pierre Jolibois. (36) Jan. 25. 
Le Jaugeage de l’Eau.* N. de Tedesco. (36). Feb. 10. 
Der Wasserturm in Forest (Belgien). Amiras. (78) Pt. 


Dock Blectric and Hydraulic Power Plant. ‘Vincent L. R 
A Menace to the New York Harbor Entrance. Lewis M. Haupt. (3) 
Improvements in Shipping Ports. * (22) Serial beginning Jan. 27. 
The Navigation of the Nile.* Sir William H. Preece. (29) 
The Calumet Drainage Canal. (13) Feb. 9. 
The Improvement of the Port of Manzanillo, Mexico. * 16. id 
Report of the Committee on Canal 
(13) Mar. 2; (14) Mar. 4. 
Note sur les Dragages Effectués au Port. Calais 1896 a 1903. M. Bodin. 
(43) 4e Trimestre, 1904. 
Etude sur |’Emploi du Froid Artificial pour l’Exécution des dans les 
Eeluses de Navigation et les de Divers Ouvrages.* E. pois 
nard. (36) Jan. 25. 
Aus den Bedingungen fiir den “Neubau von Unratskaniil nin Whe (1901). 
Studie ae die Bestimmungen der Normaiprofile Geschiebefithrender 
_-gser.* Richard (53) Serial beginning Feb. 
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3 A New Swing Bridge at Copenhagen, Denmark. ( 
‘&B H. Cc. V MOELLER, Esq 


a wea Reconstru tion of the Baltimore and Ohio Railroad Bridge over the RS 


River, at Benwood. West Virginian 
sa By J. E. Greiner, M. Am. Soc. C. E 


The Reclamation of River Deltas and Salt Marshes. 
oe By Richard Lamb, M. Am. Soc. C. E 


on By Professor J. Melan 
The Water-Works of Porterville. California. a 


i, ‘By Messrs. D. C. Henny, H. F. Dunham, G. w. ‘Tillson and w. M. Venable.. 


Maximum Rates of Rainfallat Boston. = 
ieee By Messrs. C. E. Gregory, Asa E Phillips, E. Kuichling, L. J. Le Conte, J 


 W.M. and C. S. Burns... 


Danforth Hurlbut Ainsworth, M. Am. Soc. ©. 


_ Alphonse Fteley, Past-President, Am. Soc. C. E 
PLATES. 


Plate XXIV. Old and New Bridges at 

Plate XXV. Details of Erection of New Bridge ‘at W. Va.. 
Plate XXVI. Center Spans of New Bridge at Benwood, W 
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‘This {Society is not. as a for th the and opinions 


any of its publications. 


NEW V SWING BRIDGE AT ‘COPENHAGEN, 


Be ©, Mom 
To BE PRESENTED ApRIL ‘5TH, 1905. 


@ 

At the end of ie. past century it was resolved to renew an n old 


wooden draw bridge” crossing the southern part Copen 


Harbor. The cost” of the new bridge divided between the 
munici pelity and the harbor authorities i in the proportion of. 2 1. 


e summer or of 1901 the piers s of the new w bridge were completed 


as to to allow the erection of the superstructure. All w work on 
the bridge was s finished ; in th 


e spring of 1908, just in time to replace 


the old structure, which had been seriously crippled in a collision 

sehen is a combined highway and double- -track railway 
bridge, consisting of. one center- bearing draw ‘span and six” deck 
plate- girder spans, with one roadway and two sidewalks. a 

aa 4 way is paved for heavy street traffic, and is provided with two sets 


Of ‘Tails, one set of double- ‘track rails for street-railway service 


*Chief Engineer of the Port of Copenhagen, Denmark. 
> -NotTse.—These papers are issued before the date set for presentation and dis- 
sussion. Correspondence is invited from those who cannot be present at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
hye | the papers, with discussion in full, will be published in Transactions. 
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1600 1000 Fe, 
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anothe 
iil way y tracks the b bridge or on 


72 ft ft. 


General Dimensions of the 


‘ "shore to shore in this part of the harbor is 514.9 ft. (156. 9 m.), of 


which the length of the movable part is 320. 3 ft. 12. The 


roadway i is 27.2 (8. 29 wide, except at the ends, where itis 
aii widened on account of the railway tracks | forming a V or n the bridge ap: 
as connect with the tracks in the quay streets. 


of about § 2 ft. in width i is occupied by trusses of 


ila span, A At the shore piers t the roadway i is 8. BT: ft. (2. 67 m.) 
43 ‘above mean water level, and rises 5 from here, on a grade of 1 in 70, 


the center of the swing span. The clear height below this part, 
Ben: the bridge is 8. 15 ft. between mean water level and 
_ part of the bridge in the center of each sailing passage. 
The Substructure — The bridge rests upon nine pions, 


my center pier for the swing 
Solid limestone rock extends under t of 


hagen and its surface rises to about 41.2 ft. 55 m. ‘bel elow mean 


east sbutment. “The is covered, with a heirs of 


hard mixed with and Jimestone about 10 ft. “thick. On 


While this. layer of clay 

the six piers for the fixed it was 1 necessary, on account of the 


roposed deepening of the s sailing p passages, to ) place the foundations £ 


the center | pier two. end piers for the sv swing bridge on 
Besides ‘serving as a support for t 


n, 1 the | center Pp 


erating machinery. Th 
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to be dredged away, so that there was everywhere a depth of 20.6 ft. 

a 

itm 

| ler is designed to give room for the 

is explains its oval shape, 30.9 ft. (9.41 m.) 


* ‘ye 


width and 63.9 ft. (19.46 m.) in | th, up p and down stream. 
The pier has semi- -cireular ends of of the sa same diameter as the width a 


the pier. . The center ‘pier thus ] provides s space r the vot- room 
_ below the vertical axis of the bridge, the accumulator- -room in the ta 
” tail part of the pier, with its floor 16 ft. @ 86 m. ) below mean 


water level, and for a passageway, 5 ft. an 57 m. i wide between these 


he « center p pier had to be in a very 


passing g through the old bridge were br close up to the 
estern side of the center seni bend ‘the new 


was as disturbed as s little as possible, one pd to 


collisions between be boats and ‘the pier was reduced to a minimum. 


‘first a | strong” chamber- shaped iron platform was built ona 


ba 


during its ‘construction. as the outer walls of ‘the Pier. ‘were 
raised, it sunk deeper and deeper, ‘the. weight of the brickwork and 


en... it was necessary that the masonry be ¥ placed so so as to weigh 
4 TC 


down the pier in equilibrium, and at the same time resist the greatest 
ure caused by the and eventually the of blows 


viz., pak he two ‘through the center of ‘the ci circu- 


ie ends. The ring wall, on both sides. of the } pier, was divided by the a 
transverse walls into, two flat arches of brickwork. rin g wall 
was of clinker bricks, and the and the rear part o of 


4 


pier had to a depth of 16.5 (4. 7 m), it 
~ was as towed to the site and lowered into place . The m naterial com 
1 ‘cock had been excavated by : a dredge and leveled off as far as 
po ssi sible by exploding small blasts. ‘The | pier was: then held by 
moorings and the ‘masonry work continued until the lower 
pier was 5 tt rock 


e e during the 
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NEW SWING BRIDGE AT COPEN HAGEN, DENMARK. 187 ee 


bo the transverse walls. The ) floating pier was then placed in its cor- 
rect position and sunk to the bottom i in Jess than an hour b; by filling 


it with water. ( Clay an ad 
the foot of the pier to a a height 0 of about 12 ft., and ‘the hollow space 
- between the i iron bottom of the p’ pier and the rock was filled with neat 
cement mortar, which was led down through a number of f pipes, . 


while ‘the water was: led away) through vertical pipes. The space 
inside the ring wall was with concrete after the water had 


‘pumped out. entire of the finished center pier is 


The Two End Piers for the Swing Span. 
also placed on the surface | of the limestone rock, at shel of 38 ‘ft, a 


als 


(1m. m. ), and and 40.2 2 ft. (12.2 243 m. ) a mean water level, respectively, , 
rs. The length of each pier i is 58 58 7 ft : 


ars 89 m. ‘m), an and t their ‘thickness is 9.3 ft. (2. 29 m.) at de to top, in , 
"creasing to 14. 4 ft. (4. 39 m.) at the bottom. They are composed. of 
five horizontal courses of blocks, placed on a concrete foundation 
inside a submarine cylinder placed upon ‘the x tock. ‘The: different 
blocks | of -conerete, with a ¢ a granite ‘coating, are grooved together to, 


make: the whole pier one solid body. 
™ The Four Smaller Piers, Suseuaiiiens the Fixed Spans. —The four 


— —— piers are built on a high pilework driven into the firm layer 


> of clay in 20 ft. of water. The lengths of these piers are, , respect- 
| = 


vely, 60.5 ft. t. (18.3 36 m.) and 76.8 ft. (23. 38. ‘m.), with rounded 


: i, The construction i is the same for | all four piers; from mean water 
cc upward the piers have a th thickness of 8.2 ft. (2.5 51 m.), and — , 


there they : are 0 of granite, resting upon a 2- -ft. layer of conerete, ci cast 
ver a system of wooden ‘piles, in which there are three rows of 
vertical 12-i -in. piles and two rows of inclined 


concrete layer an and the piles « a 10-in. pile- planking is placed, inside 


ee of which a filling of clay ‘surrounds the beari ing and staying 
Two Abutments.—The abutment 


on the same e principle as the fou 


re con 
smalle 


a 


stri 
er 


‘The Superstructure—The fixed ‘the bridge are su ) 
by about 3 ft. (1 m.) in height. 
of the same 
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On the bu ckle-} are with a layer 
concrete carrying a 2-in. layer of compressed asphalt bricks, with 
granite curbing along the edge of the sidewalks. ~The rails of the 
railway and tramway are fastened to the steel framework of the 
by underlying bearings, and along both ‘sides of the tram- 
‘rails the asphalt reinforced by a a double row of blocks: 
Australian wood, as as. these stand he wear r of the wagon wheels 


rent the ends toward 
— center, while ‘their upper chords form parabolic ex curves ascending ar 
more rapidly from the ends toward the center. 3 The ) upper and lower 
ate about ft. cm.) wide, and the cross-section is built 


The roadway ‘between ‘the trusses is supported by» floor- _beams 


riveted steel plates and angles, and placed at the verticals of the - ia 
These floor- beams connected 1 by longitudinal ‘i 
beams supporting the buckle- plates. top of the 


General Arrangement of the for ‘the 
bridge is closed, the swinging part rests upon six bed- 
viZ., two on ‘each of the two end | piers and two on. the center 


trusses: are. supported at the center by heavy cross- 
girder, resting on a large hydraulic pivot upon which the 


the bridge i is to be whole part, weigh- 


850 tons, is. lifted about. 6 in, em.) ‘seconds, 


entirely. “upon the pivot. It is is ‘raised by hydraulic power 
acting ‘on the pivot which at the "upper end i is guided by a collar- 
bearing, and travels i in a low hydraulic cylinder (the pivot cylinder) 
"filled with a mixture of half glycerine a and half water. The lifting | 
a and lowering of ‘the pivot and the bridge are done by connecting a. 
pivot -eylinder alternately, by hydraulic pipes, with 
lightly, loaded accumulators, s so that the fluid is either forced ‘into 


oT away from the pivot eylinder. 


— “support a deck of corrugated-p 
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tthe bridge is. turned by a pinion fixed to the movable part and 

toa a circular rack fixed rigidly to the center pier. This 


a 


i Pinion, through a train 0 of gearing, of which part is below the 2 r oad- 


way a and part is in the engine- -house (these two parts being ‘connected 


‘ Pee 

with, each other by 2 a vertical shaft placed i in the trusses), | is dri ven 

by an electric motor with a normal capacity « of 30 h. p. and a maxi- 


“5 mum capacity of 40 h. p 1. p. The motor is placed i in the | engine- “house, 
on the top of the phn 


There are two independent sets of n 
nery, arranged symmetrically around the center of the ides 


apable of turning the bridge one- quarter turn in one one minute. 
narily, the two of ‘machinery work together, 


e 


ions i on the rack rim Th 
can b 1 180° in each direction 
dge can be" 0° in each d 


At each end of the swing span there is a hydraulic buffer ‘fixed ; 


to ) the end ] piers and arranged i in such a manner as to stop the bridge 

whether it | be» turned in one ‘direction or ‘the other. By ‘striking 


against these buffers, the velocity of the bridge is gradually checked 


‘and the span adjusted i in its” ‘right position; 1; each buffer is designed — 

to resist a force of 12 tons. C At each end of the sv swing span an there e : 
also a locking gear, operated by the bridge tender in the: engine- 
house, and this secures the bridge in its sinus position. ee 


in its 
As previously mentioned, the’ ‘swing ‘span is. ‘released from its 
- bed-pl plates upon the center cand end end piers by being rais raised 6 in., 


Was 
resting upon the hydraulic pivot. Each of the “two. accumulators, 
situated in the center | pier, is 80 heavily loaded ‘that its dow 


ina movement is sufficient to cause the pivot to rise. “When the bridge 
rite my is to be lowered, connection is opened between the pivot ‘eylinder and 
the other 


"accumulator, the weight, of which is adjusted that at it 


moves upward while the pivot n moves downward. the bridge 


Re on on its downward movement ‘comes to ‘the point 1 where its ends b 


ear 
against 


he bed- plates upon. the end piers, the reactions from these 
diminish the pressure 


to check the upward movement of ‘the 
and bridge | is allowed settle down the 


small distance (about 4 in.) s still left between | the bridge and the 


bed- I-plates upon the ¢ center pier by opening the connection between 
th 


cylinder and a a return-water tank. Electric pumps force 

fluid from the light accum tor an te: return- ‘water tank, 
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order to make everything Tready raising and lowering the swing 
span again. As will be seen, ihe work performed in raising the 
= swing span is utilized partly while lowering it; as the fluid- -pressure- 


® ¢ 


int the pivot cylinder is. “used to raise an accumulator loaded with 
tons” (89 atmospheres), it being only necessary, by aid. of the 
_ electric pump, to} press the fluid from this accumulator + to the other, 
which. is loaded with 16 tons (624 atmospheres) The small quan- 
tity of fluid which is led from the ‘pivot eplinder into the r return- 
water: tank is “pressed by the reserve ‘pump into the 


ator. Of course, this “machinery works: automatically as soon as as 

the heavily loaded accumulator is lowered. The whole operation, 
until this accumulator is raised a again, takes 3 minutes, 

‘The Electric Installation.—The power for the 1 

7 7H ‘the bridge is electricity, delivered from one of the municipal uti 


stations, There are five cables which ch ‘cross: the western sailing 


« and ¢ are led ‘through five cast- iron pipes: in the side wall o 
the center toe a ‘switch-b -board on upper floor in the accumu- 

“room. ‘Two of the electric cables have an electro-motive force 

of a 220 volts, two of - — 220 volts, while - the fifth is an 0-cable; (one | 
‘Plus ax and one minus ‘cable are in reserve, but they are put in service 


automatically if the acting cables should fail). From the switch 


im board, the con conduetors branch off to the pump motors « and the lamps it in 


and to > the pivot-roc room. The 


t-rails, as s horizontal. rings, the pivot and fixed 


to it by poreelain insulators, and trolleys ‘Tunning upon tt thtese ‘rails, 
Bee three upon each rail. ‘The trolleys are fastened to ie s which, by 
movable joints, are fixed to the walls of the pivot-room, thus allowin ing iP. ; 

the trolleys tc to follow the raising and lowering of the pivot and i its a 
contact-rails. ‘upper two of these rails transmit 


‘are lights on the bridge, lower two. ‘rails 
necessary for the telephone ‘and alarm apparatus between the 


tender in the engine- and assistant nt in the ac accumulator 
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lators from the « engine- .e-house. For this transmission the earth serves 
the r return conductor. From the i inner: side of the hollow pivot 
the | conductors. are led as vulcanized rubber ates with iron arma- 


x 
tures. through ‘the inner room of the main cross- -girder, and from 


the cables ‘ascend along th the trusses to o the switch- -board i in th ‘the 
~ engine- house, from which they b branch off to the different apparatus. 3 
Loading. —The loads for which the bridge is constructed 
follows "Traffic by persons and carriages—100 Ib. per per sq. ft.— 
ruck 5 weighing 20 tons, equally divided ‘upon four wheels with an 


axle distance of 12 ft. (4 m.); ; the. weight ¢ of two locomotives 5 in op- 


posite directions; besides the “effect wind pr pressure and braking. 
we weight of one locomotive and is 64 tons, the locomotive 


& 


has axles, the weight upon the center one being 13 tons and 


4 ft, (1.3 3 m. m). 1 The ae have three a axles ‘speed 43 ft. 
(at 5 m. the load upon each axle being 9 tons. ‘The 


"pressure is calculated to reach 34. Ib. per ft. when the bridge i is 


loaded, and 54 lb. ‘per sq. ft. when unloaded. During the 


of the swing span, this is calculated as being loaded by a 20-ton 


— truck on one end and exposed to a wind } pressure . of 34 Ib. per sq. ft. 

Working Bapenses.- —The electricity consumed at one opening 


and losing of the sx swing span for ‘the passage of a has 
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DISCUSSIONS. 


This not as a body, for the and advanced — 


BALTIMORE 
‘OHIO RAILROAD BRIDGE OVER 
OHIO RIVER, AT BENWOOD, 


‘The o original bridge at this place was built ‘under the general 
— authority | given. by the Act of Congress approved J uly | 14th, 1862. 


‘This Act provided that bridges built over Ohio River above 


— 


and 2 through ‘spans of Linville and Piper r type, as shown on Plate 


and, in addition thereto, there y was: an approach 0 on the Ohio 


‘side “consisting of 43° -cireular stone arches, es, with 28 ft. clear 
span and a of approach of 1490 ft. The of ‘the: 


3 


ee NOTE. —These papers are issued before the date set ‘for presentation and = 
cussion. Correspondence is invited from those who cannot be present at the 
ss meeting, and may be sent by mail to the Secretary. Discussion, either oral or 

-- written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the in will in Transactions. 
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to end of masonry, i eae: 


Bollman spans were built ‘te the Baltimore and Ohio Rail: 

Company at its Mt. Clare shops, Baltimore, The other spans 


were — Keystone Bridge he first 


n the foundations on May 2d, 1868, and the oil was — ed 
for on n June 21st, 


being to replace those spans 18 which were the most expensive ton main- 


ee or which | developed weakness under the existing traffic, i in the ae beet 


ler i which this weakness was made ey ident. Each sectio 


- designed in accordance with the 2 specification in use 0 n the Balti- 
Beso and Ohio Railroad at the ti time the inc was made, the result: 


| 


1900.- —Spans 1 to% desig gne 
tion engines" weighing 125 tons with 


material, sof t open- hearth steel; specifications 


running foot; "material, oft, open-} 
specifications of 1896; builders, Edgemoor I Plant 
American Bridge Company. 
.—Spans and 12, designed for e E- 
engines; material, open-hearth structural steel; 
1901; 3 builders, Edgemoor 
be 


ag 
Til 
olidation en- — 
weighing 10 ron; specifications of 18025 
Tim — 


9, 10 13 were made through of deck 
the trusses and overhead bracing could be erected before disturb- 
oan ing g the . old structure, , and in case the falsework had been washed — 


there would have been the least possible interruption | to traffic. 
‘The: design of Spans 11 and 12 was controlled by the pri 


me ethod of erection, the requirem ments being that the erection shou ld 


: Paes he question of widening the channel was fully considered be- 
fore the final adoption of the design upon which ‘the structure was 
actually built. The War Department and the river men desired a 
anger channel sy span than existed i ‘in the old s structure, but 


was a still further question ¢ as to who. should pay for the difference 


in cost between rebuilding the bridge | on the existing ‘masonry and 


2 en the lengthening out of the span as desired, the Railroad Company 4 
Bese claiming under their charter the right to maintain the bridge on the 


masonry. The F Railroad Company had obtained a ‘special 


“4 


me “single span of a total length, , from center to center ee piers, of 


— 589.48 ft, part of w which could have been erected on falsework. 


ey — have required extending Piers 10 and 12 and the Ca 
of Pier 11. A study of this plan is shown in 1 It is 


mated that this single span would have cost. more 


center to center of piers. 

- moval of three | piers, the lengthening out of one em, the rebuilding 


— 
— 
ay 
| 
be carried on without interrupting the railroad trathe or inte 
— 
] 
a 4 
— if 
a 
hile the War Department would probably have agreed to q 
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Papers.) 


of the replacing of of Spans 9,1 10, and 12 with 0 one 
span of 284. 55 ft. and one > span of 730 ft. of this scheme 


is shown i in Fig. It was 
than the « cost of | erecting on ¢ the existing masonry. 


a old bridge having been replaced by this time, v 
7 Bog exception of Spans 11 and 12, and the weakness of these sp spans being © 
a4 such as as to prevent ‘the Railroad Company from using the heavy | 
ears and locomotives which were in operation on each side of the 


- bridge, it became necessary for the Railroad ‘Company, in order _ 


get the benefit of ‘their heavy power and equipment, to “reconstruct 


these two spans as as speedily as possible, and there being ‘no prospect. 

“of the Government or the siver men paying the. additional cost for 
the increased channel span, and ‘the Railroad Company not being i. 

inclined to bear this extra expense, it was decided to reconstruct — 
7 these two spans on the existing masonry, eare bei being taken not to 


“interfere with navigation through the main channel. The method 


of erection, ‘therefore, 1 was the main feature which controlled the 

- design of th these se spans. As Span 12 could be erected on falsework,. fee 
ented no difficulty, but for Span 11 hiee 4 were only 

methods of erection, as follows 


—Extend the p ‘piers | by means, of ‘pile bents, erect the: rs 


at 


new ‘span, ‘on flos floats, jack the old bridge to one s side and float 
‘the new § span into position, and. then pick up th the old s old span with a3 
the floats, move it to one side and dismantle i its, 
B. —Transfer the Baltimore and Ohio ‘traffic: over the. 
"Wheeling ‘Terminal Bridge, and erec 11, using the 


—Erect_ ‘Span 11 on the cantilever er principle, Span 15 12 to. 


See be erected ¢ on falsework an and designed : as one shore arm and : a 


temporary shore arm being placed on the outside of the exist-. 3 


ing structure in Span 10. In this method, the old Span 

would be called “upon to carry the ‘railroad traffic and at the: } 


ame time ‘support erection ‘traveler. Between 


au 


Many 


= old span | would support oe traveler and such members as. 


‘Method 4 was abandoned as ‘impracticable, on account of of the 
of the water ‘level of the Ohio River. 
Method B v was at t first considered favorably on account of ‘the: 
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‘possibility of ‘the Baltimore and Ohio Railroad ‘transferring its 


:. traffic ic over the Wheeling Terminal Bridge for a a period of “ts or 60 
s while ‘Span 11 was | being replaced. This scheme was aban- 


on acoount of the > congestion which h would result o: on 


the m main pon in the of these two two 
Span 19 was was designed and to take up reversal 


stresses while the trusses were acting as cantilever arms during 


11 was designed so so that ihe and upper bracing 


dleared the old s span. floor system and lower laterals, however, 
- not be made to clear, on account of the fact that the distance 


main the. same in both cases. The span hel a stiff bottom ‘chord 


Bhs - throughout, all members, of course, being designed to meet the con- 


ay ditions of erection as a cantilever and as a a free span after erection. 


ian As the existing pan 10 was of a good, ‘modem type of con- 


on struction, it was not desired to replace it. It had « eye-t -bar bottom 


chords, could not. b be made to act as shore arm ‘during 


erection o: of 11, and ‘it became necessary, to design ‘special 
a trusses, extending from Pier 9 to Pier * 10, which could act a as 8 shore 
arms the erection of Span These 


and | used a deck bridge. after they tea served 
their purpose during ie erection of the Benwood od Bridge. “These 


or r lowered with jacks, as was also the west, 0 or Bellaire, end 
of Span 12. . Thee erection of Span 11 was to ) proceed from the piers — 
the center, the old truss being relied upon to carry the 
Sella of the traveler and restricted traffic, a1 and the individual mem- 


ond the base of rail to the lowest part of the structure has to re- zs 7 


; 
wal 
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being done at that time. 
It was decided, therefore, to p 
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raveler 


wy; New fioor beam in temporary position 


SECTION A 


CROSS- 


1 


a | wedge arrangement. An overlap of 2 in. was 
in the bottom- chord center gale ae low temperature, , and about: : 


10 in. . clearance of the top- -chord center | at temperature. 
S. The west end of the center bottom chord was pr “ipl with a 9-1 -in. 
with a maximum of in. way. The wedge 


movement t of in. 


up the ‘east end ‘Span 10 10 lowering the wedges i in the: 
ie fq could be lowered to their proper bearing; and, if, by some chance, 
3 there should not be sufficient move nt attainable with the wedge 
arrangement there was still left an opportunity of jacking: up the 


a eae end of Span 12 (see Plate XXV). sate 


os the w west end of Span 1 11, 1 the top chords at the center of Span 11 


wile the old ‘span, which was 

"the new span was being erected . The 4 falsework was not removed — 
“until Span 11 was swung, as it was required to support the ~_ loa 


‘thereby a avoiding vibration ‘the of Span durin 


= ‘The « dead load positive reaction per on m Span 1 12 wen 157 000 


ng was req a red. 


was = 
East Shore Ar rm. Span 10. east shore 
outside of the trusses" of Span 10, 


trusses in ‘Span 1 11. . They were erected | 


were re clamped to trusses, the clamps being ar nged 
so as to permit of movement up and down. eo _ ‘The east ends of these 
us erection trusses were dropped about 36 in. below the level. The 
dead- load positive. reaction about. equalled the erection- stress nega 


rollers. Attack 1 with cross-girders temporarily attached to Sp 
aq 
i 
nd 12 (see Plate XXVI) 
and 12 (sce Plate XX iin 
4s carried on as outlined in the a | Bee. ; 
Bla 


meximum tension strains in the old bridge 


RECONSTRUCTION OF BENWOOD 


and, therefore, was made for about 25, tons 


Span —The erection of this span was started at the east 


and, as the moved toward the center of the span, the portals, 


top laterals and as much of the ‘sway | bracing as as possible were Te 
moved. 
re of position b below the bottom chord pins, ‘and connected to 


i which w were e lengthened for this purpose and which were cut off after — 


the floor-beams were placed i in n their ir proper position. _ After the east 


“half | was completed as far as the center, @ and all bracing wa was s placed 


ri the west arm was” erected in the same manner, connection being 
—— in the center panel of the top and bottom | chords. 


difficulty whatever w was: experienced in connecting the 


“the “wedges at end of Span 12 were re withdrawn until the 
members came to their proper position. After this span was swung, 


- the intermediate stringers were placed in their temporary position, me 


i under ‘the old trusses, and connected by temporary timber laterals. 


‘The old trusses and floor were then blocked 1 up and the trusses and 
bracing taken down, using the new span for ‘support. The end 
the laterals “were placed in their permanent position, and 
as to clear these « end laterals. 


‘barges, picked Aw and Placed in ‘Position by 


During the erection of Span 11, it was nec essary to take the 


greatest t care in placing ‘the traveler i in a fixed | position during 


handling of material, and, before the erection proceeded, the old 


= ‘elle ‘was carefully adjusted and the posts braced with temporary — 


ee As Span 11 was considerably w ‘idles than the « existing bridge, and — 


during this erection n did not t exceed 16 000 Ib. per sq. in., and the 
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che traveler used during this erection, as will be observed 4 
‘plain, was run on the top chords of the existing bridge. It 
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OF BENWOOD BRIDGE. 
as the bearings were rather closer to the ends of the piers than was > 
desired, the masonry was cut down, under traffic, and I-beam gril- 
i Tages were placed on top of the piers, with a view of distributin 


was conducted in a most carefuland 


to Foreman forces in 


itm 
ion, which was of an 
iece of erection, w very qveditable, 
= is dangerous piece of cedent, is very 
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RECL AMATION | UF RIVER D 
MARSHES. 


Discussion. * 


RicHarp Lame, M. Am. —The speaker would like 


are to by the author, also, whether the 
+ ‘hea described in the paper occasioned an accretion. It is an oh 


engineering fact, not generally known, but. which was known to the 
Romans, as far back as the first centuries, that if a piece of marsh i 


rat land on the delta o of a tidal river "is enclosed, there will be a natural 


accretion of land. 3 years ago, on learning of the accretions: 


a which shad been developed in England, and | in m a 


put in the sand in river where the rise and fall ‘of tide was 


a oe about 3 ft., and in a short time the sand came over the top of the as 
barrel, the general level of the sand was near the bottom. of 


ae ~The Romans, at the time of the invasion of Great Britain, re- 


claimed thousands of acres of land in “The Wash,” on the north i a . 


*Continued from February, 1905, Proceedings. See November, 1904, for 
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RECLAM AT 
of Norfolk ‘County. Three rivers, the Ouse, the Welland 
the Witham, whose courses | are very tortuous, empty into this bay. 
channels of these rivers were straightened by levees on either 
The levees were built on the concave side first so that the 
water would scour out ahead of, and make-a bed for, the i a 
«By straightening the courses of the rivers, the general elevation ee 
_ the water was lowered, reclaiming thereby large areas of land. * at 
deltas of the rivers revetments were built about areas amounting, 
oe in all, to 4 mile le by | 10 miles. i After these revetments were built, ~ 
ae accretions were vi very marked and. steady. irst a settlement of sand, 
_ then of warp, then a scrubby growth and at last a growth of corn 
grasses. These lands» were leased at £4 per a acre, and much of 
ee it was sold at £80 per acre. It is used chiefly for pasture, but is _ 
considered the richest of the English agricultural « districts. 
< In 1883 the speaker was employed by The Dismal “oe 
2 ‘Company, composed of gentlemen, the heirs of George Washington, & 


. Washington was granted 40 000 acres of the Dismal Swamp i in con- 
| ek of his valuable services to his State and Country in the 


but gain aecretion— -he : stated that in running 
of George Washington's he found a witness- tree on ; 


axe marks were found at the height at at which a man would naturally fai 
them. If the tree had grown in height, those axe marks 
have been up in the air 70 or 80 ft. 
Grubbing a drained swamp land is the greatest expense | of re- 
clamation. at least per acre. The speaker f 


is believed that the Dismal is an 
morass. On the contrary, it is one of the healthiest districts in the | ae 


State of Virginia. Before the war, when slaves were recuperating 
from malaria, they were often sent to the Dismal Swamp to 
q aN shingles, in n order to regain their health. The juniper water, which — 
unds everywhere, has the wonderful property of allowing nothing 


in it. Water taken from the Dismal Swamp has" been used 


— 

— 

3 

| 

| 
a 4 snementa y, the speaker wishes to remark that, iscussi0on 

4 | 

| 

= 

turning in a herd of cattle they grubbed up the land and fer- 

tilized it in a few years, and that all that f 
_-—s tilized it in a few years, and that all that farmers cou o, at a ae 

- ae cost of $30 per acre, was done by the cattle at practically no cost, _ ae ios 

counting the sale of calves and beeves., It would be instructive 

| 

— 

4 7 = 


r. Lamb. — tide, . The speaker has drunk j juniper water taken from this _ 
: swamp, and said tu have been for 20 years in the tanks of the old 
it is generally supposed that the ‘Swamp is a dead 
e, the great geologist, said that its. submergence wa was due to the 
springs therein. After diligent search, t the speaker never 
found one spring” there. _ ‘The Dismal Swamp is on a side hill, and © 
= very few places is the water still . By observing the direction of ‘ 
flow of the water the ‘summit levels of the divides were | noted—the 
water flowing each way from the apex. These streams were fol- 
lowed, and thus the contours were determined and the Swamp 
divided into drainage ar areas. At first, before learning these 


_ the speaker thought that the Swamp was so level that it would be 


them with ‘dry rubble. These wells are through the i impervious 
clays forming the bed of the water of the Swamp. After passing 
through these strata, q quicksand is reached, at the level of tide 
water. Naturally, the water passing into these’ strata would lower 
the level of the Swamp. However, there is at least a fall of 2 ft. 
oe to the mile to the various ‘points at tide-water level about the Dismal 
Therefore the drainage becomes a simple matter. £2 
Ae _ Reference is made in the paper to the value of rice culture on on the 
= land. It / may be of interest to state 1 that George Wash- 
ington, who has always been considered a man of great versatility, 
engaged i in the rice business ata point farther north than rice has ae 
ever been raised in marsh lands. “course, high-land rice is” 
Pepe -Taised around there to-day, but ewamp rice is not raised north of the 
sluices and embankments of 
| a seen. Within a: a short distance of this farm, there i is a fall of about 
14 ft. was erected a mill for cleaning the rice and for other 
ing purposes. It is said that the rice crops of Paradise Farm were the oe 
= of the farmers of that part of the State. Washington was. Bs 
called away from this profitable business to serve his country. My 
Later, after retiring, in a letter to a friend, he said that it had b been 
his ambition to drain the ‘Dismal Swamp and to continue his opera- 
Ears ‘The cost. of draining land, as given by ni author, is practically — 
‘= same as that estimated by the speaker for the work in the 
Dismal Swamp. The lands of this swamp which were e drained 
yielded for years, as far as the speaker knows, and still ‘yield 100 
e bushels of corn per acre. They are considered the » richest in the © 
only form of fertilizer used is a little applied 
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ost excl 
_ for seed for rice culture in China and India; and, even to-day, = — 
_ nearly all the rice of North Carolina is exported for seed, and three- 
quarters of the rice used in the United States is imported, in spite 
ice 1 pite 
of the fact that its importation is hazardous from the fact that if We to oan 
-_ there is much movement of the cargo in the boat the husks make 7 
the rice too brittle to. use. The > rice is thilled in the United States. 
‘This fact insures that the swamp lands of the delta of the Missis- — 
_ sippi and many of the arid lands which the Government is now re- 
_ claiming will be utilized for rice culture, thus saving the large duty _ 
and the great risks of deterioration, and lessening the cost of what _ 


may become the staff of life of America as it is of 7 


slaves.” With modern 
and plantin r, the labor diffi- _ 
culty is being overcome. = 
culty 16 being overcome. 
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— 
an 
Since the war, rice culture has almost ceased in the South, as 
was a business that meant death to hundreds of slaves, it being one 
q of the most unhealthy employments, for the reason that in putting 
the water on the rice fields and taking off, malarial bacteria are 
generated. At one place the owner of a piece of property showed | 
speaker a small grave yard and said, “There is one million dol- | 
> 
tm 


"AMERICAN SOCIETY OF CIVIL ENGINEERS. 
a  ENSTITUTED 1852, 


This Soclety is not as a body, for the facts and opinions advanced 


* any of its publications. — 


ATIONAL FORM OF STIFFEN ED D SUSPENSION 


MELAN + Eno. (by letter) —The most effective and most suit- 
‘able stiffening of suspension bridges—a question brought up 
Mr. Lindenthal in his paper—is not only interesting in regardtothe 
“Manhattan Bridge, but i is of much importance in the future develop- Ts 


ment of ‘suspension . bridges. : For that reason a non- -American a 


pert i is glad to avail himself of the opportunity to take part in ‘the 
systems of suspension 
bridges. One system is the stiffening truss with parallel chords, 
elastic deformation of which limits the alteration in the equilib- _ aol 
curve of the cable or chain under moving load in the other 
an = system, already used by Barlow i in the Lambeth Bridge, i in London, 


but with imperfect development of details, the chain or cable itself 


‘Tepresents the chord of a a bs truss. 


unit stresses, the truss, which i is from 
Or cable, ‘Tequires more material than the other truss, 
* more than the one ‘proposed by Mr. Lindenthal, in which the = 


Ales *Continued from February, 1905, Proceedings. See August, 1904, Proceedings - 
on this subject by Gustav Lindenthal,M.Am.Soc.C.E. = 


Ingenieur, Lehrkanzel fiir an der k. k. deutschen 


| 
be 
Prof. Melan. 
— q 
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on STIFF ENED SUSPENSION BRIDGES. 
supperts, thereby | lena we. Prof. 


The degree of stiffness can be by the deflection of a 
bridge ‘under the moving load. Assuming first one half, and then ae 

the other half, of a stiffened suspension bridge, loaded with ; 


unit of length, then the total deffection at the quarter of the span is 


|= 
@ 


this 1 the the center span, E the 

“modulus of elasticity, and the moment of inertia. While this 

_ formula cannot be used for a very small moment of inertia, ‘it is” 

theoretically exact for a -eonstant, J, ‘and holds also— approximately 

true if J is variable, provided, however, that an average value of I, 

; in each half of the span, or its value at the quarters, is is substituted . 


maximum unit stress due to the live load, p, pe p, per unit 


hen | we have 


= 3 and . 


‘proper Bee stress. chords 0 of the stiffening 


truss is is 15 000 Ib. lb. per sq. it ‘in., 3000" and, con 


e vertical deflection is by 


pen area of a chain or cable, th the above unit stress, or 
er too high than too low. 
"For instanee, shoul it b required to restrict the deflections to 


be to make the height of ‘the: 


— 
| 
= 
— 
| 
|) 
| 
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bower is separated from the chain or r cable, and having, as a ae” 
parallel chords, on account of the inadmissibly great temperature 
- treses in the central section, and quite apart from the general 


—* These — due to a change i in temperature of 60° ’ Fahr., are 


00085 E 


h, the height of the truss in the middle of the span 
and f the sag of the cable. 
For E= —= 30 000 000, 


= 25500 Ib. per sq. in 
Without decreasing the stiffness of the Lindenthal ¢ truss, its 
depth i in the central part may | be | assumed as small, thereby restrict-_ 


ing the temperature stresses to limits. The same 


i 


Th 


ad 


me 
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ma In order to render these objections of no sein the advocates of is 
stiffening truss with able advance two points, viz.: 
ale 1.—When great stiffness is a requisite, the temperature 

stresses in high trusses may be eliminated by a center hinge. 
2.—That generally there is. necessity for great stiff- 
ness. in highw ay Suspension bridges, hence no need for high 


has out that the same does not hold true, and 

Nei more exact investigations* made by the writer upon this subject 

eS a brought out the fact that, ‘although the temperature stresses are in “a » 
general lessened by center hinge, they cannot be eliminated. If 7 


te: H = the greatest horizontal pull in the cable, 4 L its alteration i in 
= — Tength« due to the effects of temperature and live load, and if, St 


aon = = the sectional area of the chords in the stiffening truss, and h = 


“Terns 4 


Calling laa, p ‘the live load per linear foot, the cable 


— 


Vhile it is easy to realize such a height in the Lindenthal sus- | 
‘3: 
=) i 
iy 
| 
making the sag of the former and the depth of the latter great 
enough. but this would be an unsuitable arrangement on account of _ 
a 
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By making —* B25 7 gives after some transform 

‘ 


q 


= 320 0.000 \ Fh 
This last ap equation i is quite for stiff 


_ greater and nearly as great a as for the truss without a center hinge. 


he decides to build a iibeiee truss with a center Mean for a Accel 
ee suspension bridge. ¢ Quite apart from the fact that its up- and-down 
ior. deflections are larger, the hinge itself is a weak p place i in the truss; = 
ie itisa constructive detail subjected to forces acting unfavorably i in 
Itis necessary to bear in mind that the vertical shearing 
the hinge constantly change their intensity, and that they also 
_ suddenly change in direction when the rolling load passes the hinge. — 
This condition also applies to the wind forces, which are very a: 
= siderable in Jong spans, and which, too, must go haya the hinge 
change direction. 
the great -and- pin- york, joint, 
resisting both vertical and horizontal resents prac- 


possible per for such a hinge a flexible joint, 


‘built of plates, and partaking of the nature o of a spring, a construc- 
‘ tion used by Képcke in the stiffened suspension bridge a across the 
| Sie Elbe near Loschwitz (having a central span of 147 m.), but — 
the practicability of this _arrangement for great spans and forces 
must first be proved. It deserves to be mentioned that, disregarding 


Point in condition of which is said not 


ing point, in order to obtain a kind of braking ne ae 


aa ac center hinge i in a a deep oe truss of 


& the hinge by a construction detail, gripping both halves at the ae 


| 

— 

| 

|| 

| 

| 
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| 
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greater stiffness. It. has been asserted ‘thet this is admissible, at 
least for highway | bridges, and that the ‘realization of great stiffness _ 


There can be n no ‘question 


unit stresses and under the specifications, th that one is the 


more perfect which shows the greater stiffness. Want of stiffness. 
a hand in hand with a large up-and-down motion of the whole _ 
construction, and, consequently, with fatigue, ‘deterioration | of the 


material, and g great secondary stresses at the joints. 


its weight, and its can be at our pleasure, 
needs to be put into the proper light. The value of the maximum 
bending moment from live load in the stiffening 1 truss is nearly in- 
dependent of the stiffness of the latter. Only in high stiffening 
= trusses—which, however, must | be left out of practical consideration | a 
: on account of the high temperature - stresses—would the increased 
bending moments in the trusses be of any consequence. The most. 
favorable depth of stiffening truss is that which corresponds to 
amount of material in the chords. the reduction i in the 
of truss” is carried too far, no “saving in weight is "possible 


Published investigations made by the writer upon t the subject of 

a a single span have shown that the most favorable 


stiffening truss is approximately for 


:Tn this equation, g == the dead load and = = the line load per 
 Tinear foot, s = = the maximum unit stress in the chords, s= the — + 
unit stress of the cable, = the length of the = “ 
bar the entire cable length, and f = = its sag. Assuming == @* Fahr., 
we have w = 12.000 lb. per sq. in., as the unit 
stress i in the chords. From these data, t the most depth of 
the: stiffening truss for an East River Bridge would be about: 
a 2 A further reduction in the depth would only result in an increase — 


: weight. _ The same, of course, will occur for an increase in the 


depth. ‘The economical depth, ‘therefore, gives a shallow 


val 
Tn such bridges 1s not even economical on account of the hig 
re _will hardly be denied that even highway suspension bridges 
must be stiffened, although they may have the advantage of cables 

fixed supports on the towers, contributing to a more 

equilibrium; it is only in regard to the amount or degree of ‘stiff: 
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side trusses, the bending moments ond deflections in the ge oa 
uss of the center span will be considerably increased. 
For a suspension bridge stiffened with parallel chord trusses, 


. the results of the foregoing considerations can be summarized as : 


| the deflections up 
and pp are kept limits, requires 
high stiffening trusses, which are not r rational o1 on account of the 
high temperature stresses. These latter cannot be entirely elimi- 
nated by means of a center hinge, which is moreover an n objectionable 
detail and a weak place in the truss. wis 


2.—A shallow stiffening truss with an economical 
material admits of only an | imperfect stiffness, in consequence of 


which the great up and down, from partial loading, 
local overstraining and deterioration of the material, is cer- 
tainly not favorable to the durability of the bridge. 

—The suspended spandrel- ‘braced arch or truss, the p chord 


be considered, for r great bridges, as as the more | sisuatdnens form of 


-- Tt has been claimed as a principal point that a wire cable onda 


ti e be used for the first-mentioned system, which is alleged to be cheaper 


_ than a nickel-steel eye-bar chain. Granted, that such is the case, a 


4 proper comparison bringing out the true economic value between 
two can be made on the basis of esti- 


a The in 1 cost, for instance, between chain ans and cable for 
Bridge, in Budapest, was only of small 
account, and for this reason the chain was adopted. As for the re- Z 


- mainder, it is entirely feasible to construct the tension chords or 
‘cables of braced suspended arches, either as a wire chain, composed 


wire links, as 3 proposed by Mr. Lindenthal for a design of the 


= 


= “as is shown in Kiibler’s prize design for a bridge across the Rhine — 
_ at Bonn. The difficulties of the “point of such 
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AND DISCUSSIONS. 


CIVIL ENGINEERS ENGINEERS, 


‘THE WATER-WORKS OF 


Discussion. 


‘By Messrs. D. . Henny, H. F. DUNHAM, 


Ities which frequently conf hen called 
ties which frequently con ront an engineer when called upon 


Be - design and build small works. Conscientious solution involves i 
F same careful consideration and study as is required for works es 


great magnitude, yet, if if ‘preliminary and tests: of 


engineering would reach an objectionably ‘high ratio = 


The experience with a portion of the cement used i in his 
works indicates the chances which an engineer in such case is forced — 
to take, and indeed is warranted i in taking. 

Gasoline Engine vs. Induction Motor.— —The reasons advanced 


the selection of gasoline e engines for operating the pumps 
Porterville appear to to have been purely financial, it is stated 


an estimated annual s saving of $700 probably been effected. 


_ _*This discussion (of the paper by Philip E. Harroun, M. Am. Soc. C. E., ‘printed — 
a in mA paren ey January, 1905), is printed in Proceedings i in order that the views ex- 
ae may be brought before ali members of the Society for further discussion. —_— 

Communications on = — received prior to April 22d, 1905, will be Pore: 
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writer infer from this that conditions at Porterville : are Mr. Henn 


= 


14 cents. 
Ity will be noted at ones that the ‘cost of is high, as 


is gencrally unavoidable with small, gasoline- driven 


y run. 
the fact that practically no- attendance is required. writer 
visited Porterville some years ago, and incidentally inspected the 
old motor-driven centrifugal: »pumping plant which was at the time Wane 
running without. attendance, and he was then informed that the 
ran practically all the time and required no attention beyond 
tae) starting and stopping and the occasional filling of the oil reservoirs. 
a Ina system of water- works in | California, with h which the writer wa 
has been connected for several ye years, , three gasoline » pumping plants ~ 
of 15, 25 and 36 h. p., respectively, have been in use, for which the ai 
~ cost of attendance | per net horse- “power hour ranged from 1.25 to 3.00 
cents, according to conditions and sizes of plant. The same system > BS 
also contains a p. . motor~ -driven pump which now been 
use about two years, and, in ‘regard to which, the superintendent _ 
reports that cost of attendance is so small as to be negligible, as the a 


pipeman throws the current on and off when he leaves and return ee 


For purposes of comparison, the writer submits the 
estimate of cost of pumping by electric power under the usual a 
ditions in California on a basis of cost of current at the rate of a 


— $100 per horse power per year for current actually used, as per meter 


measurement, efficiency for the > motor a 
Cost per net 
horse- -power ho 


cents. 


Lae 


ower 
jm 
ppears to have been working close to its f 
7 its full capacity for the 
| 
2. 
| 
= 
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216 DISCUSSION THE WATER- WORKS OF PORTERVILLE, caL.[Papers. 
For the same amount of as was done i in] Porterville during 


In first cost, an is more economical than a 
- gasoline engine, : ‘and, furthermore, it is compact and requires less 
foundation and housing. — " Thus, the fixed charges will be relatively | 
_ gmatller, and, likewise, it will show a less depreciation, owing to its 
9 a ‘While the conditions in Porterville may have fully justified the 
ie selection of gasoline engines, in the majority of cases where electric 
current i is available, ; at rates, it is that the 


. the failure of pipe of this class at Porterville are of loduunt, in 
a view of its growing use, factories having sprung up at half a dozen 
 -—points throughout the West. The writer manufactured some of 
this pipe, 4 and 6 in. in diameter, more than 10 years ago, to | be 
cae in places where it would be free from serious fluctuation a 
‘pressure. _ The v wire was No. 12, galvanized, the pressure was light 
and the factor of safety of the wire was from 5 to 6. - Inorderto 


proper | bearing of the wire upon the wood, the diameter of 

the wire must either be small, or the weight of metal must be made oe 

> otherwise there is danger from indentation and conse- oe 
leakage, especially where fluctuations of pressure occur. 

writer realized that small wire, no matter how well galvan- 

or coated, cannot be expected to have a long life when in con- 
Mila tact with alkali ‘soil, and for this reason he abandoned the 1 manu- ue ’ 
ay facture of ‘pipe of this class long ago, ‘ulead that manuf factured cae 

at the time is believed to be still in use. 


As now manufactured, _ this pipe is wound with tte and ? 


a 


r. Dunham. 
ba el cause of trouble for some of our members. ‘The author’s work was - 
out, then well written out, and n now it has been well 
” read out, made real and so like actual e experience that « every member 
accustomed to water-works construction may find himself uncon- 
: including Porterville in his own list of completed plants. 
President of the Technical Society of the Pacific Coast 
somewhere quoted to the effect that engineers should conceal their 


‘mistakes; but the builder of this water-works speaks from a slightly 
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] DISCUSSION : ‘THE WATER- 


different position, on the Slope, he tells all that he has done. Mr. 
4 No one can ask for more. His work does not show the usual i be: 


ber of errors, if indeed there were any errors. — a There can never be 
enough such papers. pant 
7 a ave see! . shaft neatly welded in an n an old 
= army forge, and who believe that in nearly every community there _ 
is latent mechanical talent, may Ww wonder why the author did not peg 
iy: bring to the work a small engine lathe, an 8-i -in. , pipe threader and a 
portable forge, wherewith to avoid delays, earn more than the cost 
of the machines, and afford comfort to those who have idle hours — 


hei the works. But this is too small a for ‘Te 


It is interesting and desirable to on 
= good sanitary and quantitative analysis of the water to be sup- — 
plied to a city. is helpful in many ways. The effect of the 
= water. upo: pipes may predicted, to some extent; also its effect 
upon paint; and it is possible that such analysis might show that 
eee es paint would ever be required inside a metal stand-pipe or —_ 
* = th _ the effect of light upon the water is disclosed by an analysis, 
if necessary, extra. care can be tak cover the stand-pipe 


The > question of where 


= note why are and how | more water can 
a obtained from two than from one. The method of perforating well i: 
pipes after they are in position is ‘not common in the East, and i is 
not well understood | by the speaker. An important. object in such 
2 work i is to exclude sand or silt at the maximum draft of water. Se 


strainer is sometimes effective. Is the ‘pipe p 


a good feature i in any design “sh introduce as oa pact as Ne 


capacity. y and to store about 100000 gal. fe against 

fires. The cost of the elevated tank and its foundations would not = 
oe. have been ¢ greatly exceeded by the cost of a plain stand- -pipe, of :. 
: wy about the some height and diameter, and its foundations; and such — 
a stand- -pipe, connected with by- “pass and pressure valve to the 
pumps, would | a capacity more than twice as ‘great 


4 


& 
i local conditions, an evident that any 
‘ conditions, it 1s 
— 
iim 
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ware -w ORKS oF ‘PORTERVILLE, can. (Papers. 


recalled te 
fact, forth by Professor "Pence, tha something unexpected has 
happened to about 25% of all the stand-pipe or tank structures in 
- the country, and decided to pump direct and use the available funds | a 
fag = for the storage of water for fire protection, n, and possibly for a third — 
pump, a much larger quantity could have been stored and more 


at the station necessary. In fact, , such a station, upon which fire 
protection depends, should never be left without a competent, wide- — 
awake engineer. The speaker has designed and built covered 
_ voirs of the same inside diameter, 50 ft., but mee deeper, doming 


ore with masonry, » without any central inside 


Sore with the increase in 1 the s size of the reservoir. 


oan pis, 


both when the onde is not used for fire protection. 


The Porterville map ‘shows the water- works» located apparently 4 
in the center of the town or city, where presently there may be from bee 
to 8000 inhabitants. No. contours are shown, and if there 
he _ were it is doubtful whether they could offer a fair explanation. No _ il 
_ ‘reason is given for making that location or for continuing i. Al- ae 
a most every State Board of Health Report carries pages” of caution 
. against such locations, for it is always recorded that reasons existed _ 
making an analysis of the ci cistern water, that too much chlorine 
was found, that afterward a crack in the ‘cement wall wes die 
and, lastly, that polluted ground- water somewhere 
found its way in when the water was low in the cistern. A 
tition of all this on a larger scale is apparently invited in Porter- — fit : 
oo _ Adobe si soil may have u unfamiliar qualities, but oil permeates Ss 
ja rH. On a flat surface, 4 in. of concrete may be water-tight, but it Bae 
et cannot be expected to resist the upward pressure of a head of even a 
few inches, if rainfall in that country ever gives such a head when i 


water is suddenly lowered in the reservoir. The 


water at a depth of hundreds of feet, but well pipes are 


always new, and new pipes are not always perfect. 


that the greatest sum a city can raise for improvements is too 


the lea ast sum which can be found in an. engineer's estimate. ; 


| 
| 
ii reservoir is 
an elevated reservoir. A by-pass bet epressed 
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The equation in such work, ‘particularly i in small under- Mr. 


one fails to. secure good ‘there may y be very bad work. 
This has no relation to anything in the paper. It is a relation of 
experience when the work is not of such magnitude | as to warrant 
ideal conditions. A good foreman should not be under iron-clad 
rules in such cases. He should use his judgment, reject poor ma- a 
terial, make changes in the specified proportions when “necessary, Carrs 


and always work to get good and permanent results. In the ‘filtra- 


mine at a the effluent contains too many 
It is not unreasonable to expect a foreman to determine whether 
tat there is virtue in cement when he is interested in the question — 


, his work i is is one continuous decision upon that question. Oe, 
W. M. Am. Soc. C. E. —This paper is worthy wr Mr. 


_* commendation, because it gives, not only the method, , but the — 
cost, of construction, in regard to labor and the « quantities of ma- 
terial Tequired. While descriptions “methods of construction of 
3 and large works are common, it is . difficult to obtain their cost. s 
_ That, of course, is perfectly natural, because nearly all are built aes 
contract and the contractors keep to themselves the actual cost. of 


_the work. Beacon. when a paper gives in detail, as this does, the 


the observation in Omaha, ‘some years ago, 

- when gentleman one night went into his parlor to light his ee 

When he turned on what he supposed was the gas, he found nothing — 

but water. . Although this was rather it was easily 

as most things of that kind when all the facts are 
known. In a a nearby street the 20- “in. _water main, under quite “— 
heavy p "pressure, burst, and, as it burst, threw up the earth, and 

broke the gas main, consequently, the water into the 

; ct main and filled that and also the service pipes, so that when. the jet 

was turned on the gas and water escaped. al 


ae In ‘reading the technical part | of the paper the iets att 


tion was called to the cement and the resulting disintegratio : 
which : an engineer 1 meets" in — 


= also state how those tests. should be made. 


have almost any number of excellent tests from cement, and 
; 
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yeciated. and vet it would seem 
_ 


the and the sand tests, any tests of cement 


a other information are of value only as the conditions which 
‘surround the tests conform to the conditions which surround the 
- material as it is actually in the work. Now, cement when used is ‘ 
mixed with sand, so that it is absolutely necessary to establish this aoe 
ratio without a thorough knowledge of the brand of cement to be - 
used. From the tests given by the author he certainly would be 
aa justified in expecting good results in his concrete, as they compare 
favorably with the tests of first- class cements in — 
vicinity of ‘New Yak City. p paper does not state that 
actual cement used - in the work was tested, but, that, previous to 
buyin g the | cement, the brand was tested, and, as there wer aol 
facilities for testing the cement while the work ‘was going on, Es 
a chances had to be taken. It i is very difficult to understand why -- 
~ eonerete should have acted as it did. Tt will be noticed that, al- 
though a all the concrete that failed ‘or disintegrated below 
ero line, all” the ec concrete that w was as below the water line did not 
fail or disintegrate. ‘There are some cements, which, if allowed to 
set will give good results, but if used in water immediately 
after mixing will disintegrate, but it seems strange that concrete 
‘should last eight weeks, and set up to that time, and ‘then 
_ A case that came under the speaker’ 8 notice | a number of years — 
ago showed the necessity of testing cement while it was as being used. 
In a town in the South, on the Mississippi River, in the construc- 
tion. ofa sewerage system, it was necessary to build a structure across 
a bayou which backed up from the Mississippi. One of the di- — . 
‘an engineers | was put in charge of the work and told by the -_— 
salting engineer that he would be back in a ‘month, and that at that 
to work hy his dam of the most al 
form, and pumped it out. 
pumped out the bayou was dry, and there was no ofa 
_ dam. He proceeded, however, to construct the piers, of brick and 
After he had them constructed he decided that the cement 
was bad, and pulled - the piers down. | He explained that the cement 
“passed the pat tests, and that he did not see what was the matter. iow 
im By the time the | piers ‘were torn down the month had expired, and 
ie) the consulting engineer had returned and found the conditions: 


= as he had left them, except that the engineer had a four 


ial 


ry 


rticular value, unle is being teste t and with sand, 
of no cement that i sts, both nea 
scular brand o fully continued tests, 
tieu he cement, fully 
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WituiiaM Mayo VENABLE, Assoc. M. Am. Soc. C. E.—The speaker Mr. Venable. 


_— like to know of any places where oil has been stored success-  —t™ 
fully in concrete tanks. _ He has been asked about such cases several 
times, but has not been able to answer the inquiry. Explicit data 
-_- regarding the imperviousness of well-made concrete to oilsof various 
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RATE ES OF | RAIN FALL BOSTON. 


Diseusson 


nt “a valuable data given in this paper with data already at hand, it oc: 


ptr * 4 curred to the speaker that, by using one (of the expressions for in- ae 


—- more rational and general formula than those in general — 
might_ be deduced to show the relation of rainfall to run- off; 
ne that would not only simplify this problem of the relation of run-. 
to rainfall, but al also: take account the shape of 
a and possibly serve as” a basis for harmonizing, somewhat, ‘the 


ie different . Therefore, each different storm and water-shed must be es fies 


reduced to a common basis of ¢ comparison. _ 


pressed by a direct coefficient, is the time it takes the rain, falling 


the roofs and streets in the most distant part water- 


reach the point under consideration, 


qualifying factor, in any water- shed , which cannot 


im 
— 
| 
— 
— 


| 


a wate comparing ‘the greatest average intensity 
- for r the time the » water takes to travel to the point in question, rather 
J 
ey than the maximum intensity for a shorter time, or the average for 
the entire storm. Storms compared on on this basis show a remarkably 
constant relation to the maximum run- n-off, while, if. compared 
other ways, they show great variation. © Unfortunately, the speaker, 
as yet, has been able to obtain but very few data which are in 
_ Proper form to make this comparison, and has been confined, almost 
_ entirely, to data taken from a report by Rudolph Hering, M. Au 
hab Soe. C. E,, « on gaugings taken i in 1888 in the Sixth Avenue Sewer, ee 
in New York City. These have shown a ratio of from 50 to » 60% ake: 
of the for the p proper time for maximum rate 
| 


d ‘ofessor Talbot’s Ordinary ” form of curve, i= T+ 15 


which is the greatest of the water --shed, and vis av erage 


velocity; then, calling inches per hour equiv to cubic feet per 


second acre, A Ci, in which Q = cubic feet per second, A 


‘et 

a general, 


in feet “the result is 


and = 14. 400 


ors in the storm are i — 
The qualifying fact 
— 
— 
= 
— 
4 — 
| 1 will vary with the and allow 10 minutes for the water to iim 
n, for i, substitute its value and allow eee 
n, for i, subs s.and result is” — 
being the bstitute in the standard formulas for velocity 
is necessary to substitute it 2 ‘andexpressing 
this it is necess e value of 120, and expressing 


16 Substitate for d its v 
192 


ay 


30 


8 


as A is an average ye value iti is acct 


+ 


as the , general f form for the relation « of run- -off to rainfall, and this aiid 


compared directly with any rainfall data which may be 


formula gives for average-shaped water-sheds values. 
_ what similar to McMath’s when 0.80 is used onl C and 2.75 for r, 


smaller results for very 


ones for those which are fan- “shaped. 

great accuracy is desired, the value of the term, 5/4 92 


: 7 as may be tested, after the sizes and velocities have been worked out, by 


aking the actual velocities and using Formula 1, and, if desirable, — 
the time oe for the rain to each the sewers may be ee 


a 
— 
— 
4 4 
— 
— 
— 
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, roof area, 46.5% > 
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IMU} M RATES OF RAINFAL 


©. E. (by letter) —The Mr. 
he is  subsnitted as a local contribution to the general subject of maxi- 


Comparative | diagrams of certain exceptional storms, 


of several important storms (Plat 


These records were obtained at gauges as 
Gauge 1, at Twenty- fourth | and M ‘Streets; 
Gauge 2, at Thirteenth and K Streets; 
Gauge 3, at First and C Streets. 
The distance between Gauges 1 and 2 is 2100 yd., and between — 7 
— Gauges 2 and 3, 1975 yd. The line of these gauges parallels the — ipa 
general river valley quite closely. The usual approach of. 
storms is from the northwest , striking the gauges in their — oe 
ment: and in their order as numbered. The gauges of the Engincer ok z 
Department of the District of Columbia, designated as Gauges 2 
and 3, were designed by Desmond Fitz Gerald, Past- President, Am. oe 4 
ea Soc. O. E., and are regularly inspected and very well maintained. eo 7 
_ The records plotted as of Gauge 1 refer to the gauge of the United — 
Btates Weather Bureau, and are thus designated for convenience. 
foe They were | obtained from the published records of the Bureau. 
ck Where single station records are plotted, the number of the gauge is 


poe The data here presented are in part abstracted from. a report — 
(mot h heretofore published) by the writer, in 1900, 


age works for the City of Washington. 
This is not, perhaps, the first attempt t to compare the 
cas series of rain gauges covering ‘a considerable a area, , and the results” iy 
. = altogether incomplete and tentative, yet this phase of the subject 
_ appears to merit discussion, and more extended observations may 


othe to: a better understanding of several of the factors of run- off. 


precipitation, which is w well indicated d by 


Whether the great storms of 1898 at Philadelphia and ee 


a rectly by the single station of observation, | or whether the average ae 
rate for over ac nsiderable area, fell far | below 
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hes. 


a 


Inc 


& 


Rate of Mean Precipitation, in 


tation, 


cipi 


re 


ST 10th, 


0.0 


lA 


Le 


cipi 


Pre 


DIAGRAM OF RAINFALL 

AT WASHINGTON, D.C., — 
AUGUST 13th, 1896. 
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SCUSSI RATES OF RAINFALL. 
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T STORMS OF 1898 
AT PHILADELPHIA. WASHINGTON AND 
PLOTTED FROM U.S. 
(WEATHER BUREAU RECORDS. 


/ | & 


utes 


TIME INTERVAL BETWEEN MAXIMUM RATES OF 


ae RECORDED AT EACH STATION, FOR EXCESSIVE STORMS, | 
AT WASHINGTON, 0.C., 1890 TO 1904, 


2 


al between 


May 16, 1898. 
Oct. 12, 1897. 


May 24, 1897. 
May 13, 1897. 
Dec. 26, 
J June 30, 1606. 


Ju 30,1895. 


June 29, 1895. 
June 13, 1995. 


Dec. 12 12 


M ay 15,1 


Sept. 15, 1893. 


June 26, 1893. 


July 2, 1892 


July 14, 1892. a 


July 15, 1891. 
June 21, 1891. 


18, 1891. 


‘Time inter Maximum Rates at Different Stations. 


_ DIAGRAM SHOWING 
THE RELATION OF MAXIMUM 
TO MEAN RATE OF RAINFALL 
ea FOR 15 EXCEPTIONAL STORMS, 
_| AT WASHINGTON, D.C., 
MEAN IS THE RATE OF MEAN 
PRECIPITATION AT GAUGES 1, 2 AND ei 
MAXIMUMIS THE RATE 
AT THE GAUGE INDICATED. 
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PHILLIPS: 
WASHINGTON 


TO 1904. 


1881 
CLUDING A NUMBER OF STORMS PRIOR T 


EXCESSIVE STORMS AT 


Jo 


ord, 
‘ever, seem to a that no storm 


an average precipitation for the three Stations exceeding 2 in. et aa 
Ss rainfall in one hour, and n no storm of great duration—and 
— considerable area, as city areas are measured— having an 


: average which approached 2 in. in any one hour, 
E, M. Am. Soc. C. E.— —This paper a very valu- Mr. Kuichling. 


able to meteorology, and the author | deserves great 
for his work. There is a point involved, however, which 
ould be stated more | “clearly | or + definitely. This pertains to the 
"meaning which is given to the term ‘ “intensity of downpour.” — Tt rs 
ean be presumed, from the data ‘submitted i in Table 1, that the in- 
tensities recorded were uniform, or very nearly so, during the cor~ ars; 
responding durations “minutes; but when the numerous" 
: durations are observed, a doubt as to the correctness of such p iar ot a 


ee arises in the minds of those who have ‘studied 1 closely the 


intensity is practically uniform for more than one hour. 
To make the ‘point under consideration somewhat clearer, take 


in in the two intervals. ‘The total 
i may be 3.0 in., and the average 0.5 in, per hour, but this is ie 
very different from the uniform maximum, which may have been ie 
2.0 in. per hour for three periods of 15 minutes each. On one oc- 
casion, while in a mountainous district, the speaker observed five 
alternating heavy showers and drizzles in a single afternoo1 
‘Rains of this description are often reported as being 
from 


tensity throughout the prover period of time, thus leading to an a 


_ A comparison of the three rainfall dingrams given in ig. a 


the numerical data given in 1, shows that 


85 minutes on the same is not for intensity, 
ne but is the average rate for two distinet, heavy showers with an in- ‘ 


20th, 1899, the recorded 1.07 in. per during 
“minutes was nearly uniform, while the record of 0.44 in. per hour 

during 460 minutes on the same day represents the average rate 
oe the whole period, which | includes about 6 scape of light rain and x: 


it may be 


— ine. Local observations, how- Mr.Phillips. 
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ing 2Z minutes was practically uniform; that on August 22d, 1599, 
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DISCUSSION ON MAXIMUM R ATES OF RAINF4 LL 


Mr! Re ae that the ‘remaining records w were treated in like manner by 
the author, and hence that all the ¢ data i in Table 1 do not refer to 
rt _ The conclusions reached from studies of the intensity of rain- 
fall are usually applied in computing or estimating the 1 maximum a 
i off from drainage basins of known area, and in many ‘cases it” 
becomes of great importance to determine such maximum without 
re much room for error. ‘This is particularly the case in the 
water drainage of urban districts of moderate size, and as a a 
thy 
“percentage of the precipitation usually finds its way quickly into 
es the various tributary sewers or other drainage channels, it is neces- 
ne sary to know the probable maximum i intensity of the ‘rainfall for 
different periods of time. From ‘the nature of the problem, how- 
5 ever, a rational estimate of the proportion of the rainfall which 
flows” off on the surface cannot be made unless the precipitation — 
nee takes place at a uniform intensity on all parts of the water-shed; 
~ and hence, to be of good service, all compilations of maximum rain = 
fall should be made with particular reference to uniform intensity | 
_ during the period of of observation. % 
lack of such tabulations has to many serious -under- 


_ estimates of the : run- -off in urban districts, and also to the 


ide. Usually, such formulas: are made by platting as ordinates 


character, but of area, and the basins 
‘in acres or square miles as abscissas; a curve is then drawn through = al 
or near the highest points in the diagram thus obtained, and, finally, oi 
the equation of such ¢ curve is ‘sought 3 in order to express the relation _ 

_ Further’ study of the data ar? 


_ cases where the rainfall was known with more certainty. act 
a The next step in the evolution of a a flood discharge formula i is to ia 


coi in the expression the time needed for the surface drainage 
_ water to flow from the most distant parts of the catchment basin to 


the point of observation on the stream. This if often done by in- 


formulas, SO as” to make the | expression applicable to some 


troducing: the average slope or grade of the surface, as well as ‘the 
average length and w idth of the territory. . Here, again, trouble 
encountered, owing to the perverseness of 1 many of the in 


finding relief from the complication, the territory is then subdivided 
into two or three classes, such as peecuuemeiend hilly - flat, the | 
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area 

exponent and also” average 
The results, hitherto, however, have not been found wholly satis- 


when a close with a correct actual 


number of average values 2 ‘must wed. Ae 


In drainage work th the principal | elements, considered are 
‘the and duration the precipitation, the: extent and 


sufficiently intensity, run-off from a given area 
will be _the maximum corresponding to that t particular intensity 
when all portions of the area are contributing to the flow at the 
‘ same time. ~ From every catchment basin, accordingly, there is a 
- separate maximum run-off for every different uniform intensity of | 
: rainfall, and, in finding the absolute maximum, the only question is" 
aa: whether the higher intensities are of sufficient: duration to allow 
a water from all parts of the basin to reach the e point o of ‘observation: 
In the case of a large an orm ons fe 
happen that the absolute maximum run- -off will occur at the 


4 


arge d uniformly constituted territory, it 


this fact is that in storms of short duration and Ligh intensity, 
the flow from the lower portions of the area reaches the collecting 


and point of observation before the flow from 


greatest for a rainfall of intensity and short 
> be ion. . This is due to the greater run- -off from the less ee : 
portion of the area than from the more absorptive remainder. 
ty ie the other hand, the greatest run-off from a small area always occurs” 

toward the end o rainfall of high intensity. Drainage areas of 

same general character in municipalities, therefore, may be 
classified according to the length of time taken for surface 
water from the most distant of the district to reach the given 


7 


. this latter factor and and from the foregoing 


[| 
iit | 
| im 
||; 
_the run-off from the most distan ich elapses before 
— 
a 
| 
| 
| 
4 
ute district, a 15-minute district, ete., from each of which the 
mainly by its area and - 
j 


4 


Kuichling. ita is plain intensities can be of no par- J 


a ne From several recent compilations of heavy rainfalls of. “adie. 
way intensity, ‘relating t to localities in the vicinity of the > city of N New 
York, the | speaker adopted the expression (using the authors nota- 


hour. If it were desired to. a run-off this 
SESS as a factor, the p process would be as follows: Let A= 


in acres; and m = run- factor, or proportion of rainfall 


surface on the entire area, , A. As the intensity, i, also represents 


very nearly the s same number of cubic feet per acre per second, we 
_ would then have, if Q denotes the “ordinary” absolute maximum 


-off, in cubic feet per second, from the area: 

nA i= ™. 


q 


to run off slowly i in a film or sheet of gradually ; increasing thickness 
until it reaches some kind of channel wherein it ean hee: more 
e rapidly, and eventually it finds its way into some larger channel © 
which conveys it quickly to the sewer or principal watercourse. 
_ Observation demonstrates that even in the heaviest showers several — 
minutes elapse after the rain begins, before the water | appears in 
oe appreciable quantity i in the sewers or other collectors, and hence it is 
proper to increase correspondingly i in the foregoing expression. 
a Usually, this is done by adding - to t from 5 to 10 minutes, depend- 


= on the character or development of the given area, A. ih gen- 


If the area. 


sewerage work, the factor, the of minutes re- 
quired fe for the passage of the water the | longest line of 
in the district, the s same are full ¢ or SO; and 


| 
rar 
| 
— 
4 f does not begin to flow off immediately, but 
il the depressions are filled and the primary ara | 
— thereon until the depressions are filled 
£ 
| 
character throughout, the factor, m, 
as the same charac 
— 
— 


sizes, grades and velocities usually vary in at Mr. ‘Ku ichling 
- different localities in the same area, the > successive increments of ¢ ee at 
correspond to widely different increments of A, so that, in 
terms, becomes a more or less complex function of 


For example, if two plane surfaces ‘slope e toward each other, so as to 


cause the velocity of the water which flows over the surface in 


direction at right angles to the intersection of the planes to be equal — 


to the velocity i in the gutter formed by such intersection, the relation _ 


of A to t will be expressed by 


: Under other conditions we may have 


=n 
Vn nt+p? 
rA=nf(1— ete 
"depending on the peculiarities of the wie consideration, 
or and applicable only within certain gh miting values of ¢ 
Of these latter expressions, | the first gives a curve W hich is convex 
to ‘the axis of i the second ; gives one aa is concave to said a axis; 


and the third, giv es one which is at first convex and afterw ward concave are: 


said axis, but subsequently intersecting it at a dis ¢=-—, 80 


that A becomes a maximum fort = whence 


both | first the second expression, never 
fed : reaches a maximum for : a finite value of ¢, and hence these forms , 


can apply only to portions: of basins of great ‘magnitude. | It is “ 
= therefore, that the third form is better adapted for use eae 
to areas” s of moderate size, but the ex- 
_ pression of ¢ in terms of A then becomes very complicated, as it is nt 
the root of a cubic equation. For the sake of simplicity in further — 
investigation, however, the value of Q in this | case may be expressed o 


i 
terms of ¢ tes 


n mna 


hence if ‘the area, A, has a practically uniform run- -off fact 
"throughout, and is larger tha A, corresponding to maxi- 
mum flood discharge will oceur for a 1 rainfall of maximum u uniform 
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ON RATES OF R AINFALL. 


Mr, to a of t minutes, such dura- 
= one tion being | shorter than née necessary y to permit all portions of the entire 
ow area, A, to contribute at the same time to the discharge at the point © ah a 
‘of observation at the foot of the territory. . For example, as assume ss 
that m is constant = 0.5, and that the relation between A and ¢ can > 
for. | 40 50 | 660 0 minutes 
the area = 45 480 625 | 720 | 735 acres; 
also assume i= . wi that the run-off is retarded 10 minutes, a 


for the re reasons mentioned abov Jove. We thus 20+10=30, 
and C= = 0. 01, whence t, 57.3 minutes, A = 701.2 acres and Q, 

482 cu. ft. per sec. if the entire a= acres, 
the entire time, t= 70 minutes, been taken, the discharge 
- would have been Q = 441 cu. ft. per sec. On the other hand, if 
R a the drainage area, A, were only 625 acres in extent, witl 1 its rela- -_ 
to. t remaining the same as. before, the maximum discharge ge 
would occur for a rainfall of ‘maximum uniform intensity, 7, corre- 
: sponding to a duration of t= = 50 minutes, or just sufficient to per 
mit all portions of the territory to contribute at the same time to — 
The foregoing ex example is similar to re which occurred in the 
speaker’ practice, except that the difference between Q, and was 
considerably more than 10 per cent. has been presented merely 
to illustrate. a rational mi mode of procedure i in | the storm- water drain- 
= age of urban districts, and the : necessity for maximum rainfall data of 
ae based on uniform instead of average intensities . It may also be okt 
added that, while precipitation r records of long duration and uniform 


~ 


are rare, there are r many such of short duration up to 
about 1 hour, and the tabulation of these for different localities will ee 

of great service in municipal drainage operations, as it seldom 

happens that an urban district is so large and flat that the storm 


from its upper part to the final outfall will occupy ‘than 
Mr. Le Conte. Le Conte, M. A Soc. C . (by letter) 


older’ rainfall at San_ Francisco 
ae means as complete as they might be, but, , during later years, fortu- ; 
3 nate ely, the » records ¢ of the United States Weather | Bureau are avail- 
and are very much more in | detail, and are quite: 


| 
— 
| 
| 
= 
| 
] 

— 
wag 
: 


“meager when compared with those a 
equally interesting and important, enginering pent of of 
1 The oldest intensity record, worthy of the name, i is that of the - 
“noted rainstorm of December 19th 20th, 1866. The intensity 
recorded was not. extraordinary, viz., 0.76 in. per hour, but the c con- 
tinuity, extending over 3 consecutive hours, is most remarkable for 
the Pacific Coast. 7 Also, the total rainfall of 7.76 in. in 21 hours i is 
an rom this date until some time after the advent of the U. S a 
_ Weather Bureau, which began operations in March, 1871, no inten- 
sity records were taken; but intensity observations for shorter Sill 
tervals of time, i. e., for 1 hour and less, were not observed reg 
larly previous to 1893. Since that date there is a tolerably fair 
record, which is full of interesting detail . Iti is ; thought best te put 


‘results i in tabular 3), as it is ‘So o much con- 


Law 


3. 


minutes. _|in inches per hour. 


October 12, 1899. 


‘The data | in Table 3) by 
fessor Alexander G. U. S. Weather Bureau, 


Perhaps it is a little too to deduce a reliable intensity curve 
for San Francisco from the available data i in Table 3, but, 


theless, the writer x found, on trial, that the curve follows very closely 


ple | expression, 72 in which i = intensity of rainfall, 
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4 aie Saeaie along the Pacific fic Coast, it may be different, of course, and the writer 7 


Mr. Mayo Venastz, Assoc. M. Am. Soc. C. E.—In connection 
ve ~ with this paper, reference might be made to a a report presented to the 
Drainage Commission of New Orleans, La., some years ago by a 


‘the data are obtainable are 
interested. Similar data have been obtained i in that city the 
‘publication of the referred and may be found in 


<a The speaker on some years in New Cults in the construc- 


_ tion of drainage canals and pumping stations, representing the con- 
tractor who built the greater part of ‘the work already finished 
3 drainage system, an and thus had occasion to observe ® closely several — 
Ad very ry heavy rainfalls, an and the rapidity: with which the water found its 
way into the drainage system. In one storm, about two ~— ago, 4 
7 more than 8 in. of rain fell in 24 hours, and most of it fell in 3 or 4 
. hours. The city is almost flat, and especially in the rural parts, it. 
takes the water considerable time to r reach the canals, where it can 
‘The run-off is the controlling element i in the design: of drainage 
ge where the surface is ; not paved, and especially» where the 
canals or sewers are a considerable distance apart. sak eae 
ae It would be very risky to base the design of a sewer for drainage Bits 
_ purposes on general conditions of rainfall or of run- -off, such as an ; 
_ average for the entire United States, because the factors to be taken — 
into account are so various, and the damages to be sustained from 
ae the flooding caused by exceptional storms are so different in dif- : 
ferent places. For dar 
ferent places. or instance, the amage which : might be caused by 


furnishing too small an outlet for an area where water would ac- 

cumulate to any considerable depth is not comparable to that which 

might be caused in a comparatively flat territory, where the utmost 
injury, that could occur would be the standing of a few inches on 


a surface for a few hours ¥ while ‘the sewer was relieving ‘the | 
During the summer of 1904, at the 


wero 
4246 
1 
Society. ‘his was a report on the plan proposed for the drain- = 
age of New Orleans, which has since been partially carried into 
effect. It contains tables showing carefully collected data regard-— 
the rainfall of New Orleans for a number of years. The report _ 

ceeded a year or more ago by the Sewerage and Water Board, 
George G. Earl, M. Am. Soc. C. E., is General Superin- 
— 
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and water otherwise held back or retarded. dit ‘seems, then, that the 
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witnessed an exceptional culvert, serving to ‘driin a Mr. Venabl 
- considerable part of the city, proved to be too small, and, as a - 
sult, water backed v wrecked a number of dwelling- 
houses. water came so suddenly, at night, that the people 
no warning before the flood was upon them; and yet there had — 
never been any flood there before, and the Missouri River was = - 


: a few hundred yards away, with a — Sneek of 26 or 20 ft. 
below 


6. S. Borys, AM. Soc. (by letter). —The writer is Mr. 


ple eased to ‘note the painstaking m manner in which the author 


z presented the data concerning the rainfall at Boston. It is to be © 
_ hoped that additional data will follow in discussions concerning the 
converse problem, where data are the 


where the discharge over r the ‘spillway from 2 a ‘small | storage 1 reser- 
voir Ww would seem 

much in excess of that i ndicated the theoretical curve, 


The ‘records i in the writer’s $ possession are not from personal observa- 
aoe. ion, , but are measurements taken by the ‘engineer in charge of the - 
if 4 reservoir in ‘question, , and there is no reason to doubt their approxi- = = 
accuracy. The reservoir was by the writer, 


he is correct on ‘te following points: 
area of water-shed above the e spillway is 1283 acres 


r the weir. In the 
weir, as indicated by the gauge, was reported by the “engineer in ; 
charge as 3 ft. — This, for the weir in question, gives a theoretical dis- 
charge of 1 860 cu. ft. per sec. The drainage area is slightly undulat- Se 
the time of concentration of the run- off from t the whole water-shed 
tion, the intensity of the rainfall, from the author’ curve, would be 
. ‘approximately at the rate of 1 in. per hour. Water falling on the © 
ra rainfall of approximately 1800 cu. ft. per sec., while the character | 
of the water-shed in question would not lead one oe 


ea particular instance in question, the depth ¢ of water flowing over the ; 
—_ but comparatively level, and it is estimated from observation that 
is approximately 2 hours. Taking, then, a a storm of 2 hours’ ‘dura. 
entire water-shed at the rate of 1 in. per hour would indicate a total — oe 
"greater than 50% run-off after making proper allowance for pondage - 


actual measured run- -off in the instance cited was approximately 
three tim mes es the theoretical run-off. computed from the 
formula, after making the usually accepted corrections for re- 
— of Sow. this instance, the ‘excessive ‘Tun- -off 


& 
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ATES OF RAINFALL. 


pleted reservoir had been filled by several storms of minor intensity. 
_ No harm was done, due to the fact that the main body of the dam 
_ was designed with a view to the ultimate raising of the spillway at 
least 4 ft. in case future requirements should make greater storage 


ce 


‘ 


— cited was caused by the very first rain storm after the newly a = Ee 
a 
ale 


M OF HURLBUT AINSW ‘ORTH. 
MEMOIRS OF “DECEASED ME! MBERS. 


Nore. —Memoirs will in the Volumes of Any informa- 
tion which will amplify the records as here printed, or correct any errors, should be | 
to the Secretary prior to the final publication. 


Danforth Hurlbut Ainsworth at Cape Vincent, New 


nm March 8th, 1828, and died in Des Moines, Towa, a, on 
24th, 1904. His ancestors were among the 20 000 or 25 000 persons 
a who migrated to New England before the Long Parliament, through 
dissatiefection with the laws of England, as administered by Charles 
- T and Archbishop Laud, instead of staying at home to put a work- ; 
‘ing edge on their discontent. 
Mr. _Ainsworth’s immediate ancestors were land owners in Rox- 
“Massachusetts, and in W codstock, Connecticut, and in “1774 
moved to Vermont. During both the ‘French and ‘Indian and the 
Revolutionary Wars they took an active p part - in the service of their — 
country. Mr. . Ainsworth’s father moved to Cape V incent, 
80 y where his active business life was spent in lumbering, 
years ago, where his ac e was spe g, 
potash making, shipbuilding, and trading, mostly, 
Montreal and Que 1ebee, until the Papineau Rebellion. 
In 1846 Mr. Ainsworth entered Geneva (now Hobart) College, 
where he was a ‘member of the Sigma Phi Society, graduating in 


1850. first work was as Leveler on the enlargement of the 


Canal. change in the politics the State sent him on 
construction of the Syracuse and Binghamton Railroad for a year, 
from which he went to the Mississippi and Missouri, now apart of 
the Rock Island System, , where, under the late S. B. Reed, M. Am. 


ery 


ie State “inser occurred, Mr. roa orth went back to the service 
of a ee of New York as First Assistant Engineer on the Erie 


! This position required an affidavit to each estimate of work 
‘and my sworn Assistants have accurately measured the work 
done since the last estimate: that the present estimate is not in me ; 
£3 excess, and that to the best of my knowledge and belief, all former ite 
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As the last part o of this affidavit was not in with his 
__ knowledge and belief, it was ‘stricken out before si signing the affidavit. a 
Although both the Division and State Engineers upheld this de- 
eision not to regard the usual affidavit as entirely pro forma, 

- much annoyance resulted that after some 18 months he returned to a 

‘the Mississippi and Missouri, 
From that time until he gave up professional work, virtually all 


between the lines of the Chicago, Burlington pol 
Quincy Railroad, east and west of the e Missouri, as they were when Ly oe 


opened to trie 
Nor were his services in connection with the Eastern terminus 
of the Union Pacific Railroad less skilful, though, through local in- __ 
fluence on Congress, that company was forced to adopt a line with aie: 
_ higher grades, as is set forth inv several Congressional documents of 


_ Mr. Ainsworth frequently wrote for technical a: and nd oth her papers, 
and notably : ‘aided the Railroad Gazette in its exposure of the wail 


“toe 


was a of the Protestant Bpisoopel ( Church, 
carrying ¢ a sound and healthy religion into every- life, where it 
was exhibited in a self- -respecting regard for the duties and rights _ 


3 himself and others, and by a high | standard of morality and 


. Ainsworth th was elected a Member of the American Society 4 
Civil Engineers on ‘March 3d, 1886. 


ack 
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a S occupied Wesu f fitting a contemporaries, 
Missouri. His han tha 
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Alphonse ‘Fteley was born in Paris on April 10th, 


ro 


“From 1881 ‘to. ‘1884 he Was a of the Committee a 


came to the United States. — He located i in New York City, and in 

1866 entered the office of the late William E. Worthen, Past-Presi- 

dent, Am. Soc. C. E., as his general assistant, remaining with him | 
until 1870. he opened an ‘office, at 63 Bleecker Street, for 
general practice, in which he continued until 1873, when he was 


by the Boston Water Board, under | the City Engineer, 
_ Joseph P. Davis, M. Am. Soc. o. ;* ‘to be Resident Engineer in 


- charge of the construction of the Sudbury River water-works system ae 


for the City of Boston. This work, ¢ costing about $5 000 000, was 


at that time considered as among those of the first importance in o 


this country. comprised several ‘reservoirs, dams, etc., an aque: 


in the general is professional Ii of tog 1865, when 
1 


and very successfully carried out. In connection with this 

work, Mr. Fteley carried out a series of observations for gauging 

the flow of the Sudbury River. These observations were | conducted 

+ oa. with great care and skill. ms With his assistant, F. P. Stearns, M. Am. 
C. E., he also conducted a series the flow of 


as City Engineer of Boston, Mr. Fteley was 
_ Assistant City Engineer, and was engaged in designing many im- 
portant structures, especially for | the Water- Works, Main Drainage 
a Park ‘Systems of the city, until 1884 when he left the service 


of the City of Boston to accept, from t the Aqueduct Commission of 
New York City, the p position of Principal Assistant Engineer on ~_ . 


Aqueduct, under Mr. Benjamin 8. Church, the Chief 


‘In 1886 his title was to Engineer, and, | 


*Memoir prepared by the following Committee: William Jackson, J sii P. Davis vis 
Charles S. Gowen and Charles Warren Am. Soc. U. E. : 


BY, Pest Prendent, Am. 
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alias: _ As Principal Assistant Engineer to Mr. Church, he oa 
charge of the design of the aqueduct, of a dam for the Quaker 
ar Bridge ‘Site a and of other important dams, structures and reservoirs — 
and also of the preparation of the specifications and contracts for 
his appointment as Chief Engineer in- 


posed dam to the storage of the Croton water- shed, and 
-_ decided to build the New Croton Dam at a point s¢ some distance 
stream from the Quaker Bridge site. 
He was exceptionally qualified by his experience to design and 
direct the construction of works of this class, and was, without 
doubt, one of the best authorities of his time. Mr. Frteley continued 
his this w ork until 1899 when he was ‘compelled by x 
ic ill health to resign and retire from the active practice of his Pro- ay 
fession. With the exception of the New Croton Dam the 
WJ erome Park Reservoir, all the important Prose of the Croton 
water supply were completed before his retirement. 
Mr. Fteley was also engaged in an advisory ‘capacity, and was 
consulted on many important | engineering works. Mention may 
made e of the following: The and studies under the charge 
ot er of the Metropolitan Water Board of Massachusetts; of the Sewerage 
# Commission of New Jersey; of the Rapid Transit Commission of 
7 New York City; of the Boston Rapid Transit Commission of 1892; 
of the Cataract Construction Company, of Falls, New 
York; ‘of the Schuylkill Navigation Company; of the Board of Ds i 
WwW orks of N Newark, New J ersey; the Aqueduct. Tunnel repairs of 
W ashington, D.C; the additional water supply of Rochester, New 
York; the supply ee water to New York City from New Jersey; the 
_ additional water supply for Cincinnati, Ohio; and the additional ~ 
Bee for Brooklyn, New York. He was also a member of ‘the — 
Comité Technique of the New French Panama Canal Company. 
a: _ Mr. Fteley was elected a Member of the American Society — 
Civil Engineers on January 5th, 1876, 
- fore it entitled “The Flow of the Sudbury River, Massachusetts, os 
the Years 1875 to Three years later, in collaboration with 
his | asistant, F. P. Stearns, M. Am. Soc. C. E., he presented what is pat 
perhaps his most valuable contribution to the science of hydraulics, 


“4 
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Water Made during the Construction of. Works for te 

Water of Sudbury River to Boston.”+_ This" paper r received the 

award of the Norman Medal for 1882. ‘He was active-in the man a b 
: 7 agement 0: of the Society for a number of years, serving as Director 
in 1888 and as Vice-President i in 1889, 1890 and 1891. 1898 he 


Transactions, am. Soe. GE E., Vol. ‘XI, 1. 


tm 
7 
— 
q 
— 
| 
at 
ate 


Civil and of the New jew England Water 
Mr. F teley 1 married in 1869, in New York City, Elise ae 
- Maurier, widow of Jules Breuchaud. He wae a daughter and four 


_ An obscure heart trouble froni which he wines during the last 


28 duration in 1879 and 1886, limited Mr. Fteley’ capacity 


Le work at times, although it seemed to have little effect on results. 


This w was due to his remarkable perceptive epg thorough — 


jects quickly. Tt was due to his natural executive capacity. 
‘ Re. In 1894 his general health began to fail, still further limiting | his 
physical activity. ‘That this in no wise impaired his courage 


to direct i is evident by of the work of the Aque- 


failing Beal impelled “his active 


charm of manner which ‘distinguished Mr. in his 


- relations to all with whom he came in contact. The confidence i a 
a  spired by | his high character, and his kindliness and manifest broad 
sympathies, caused his subordinates to feel that in him they could 
ae always find a friend as well as asa respected and ackno ledged leader 
and master, and the warm regard of every on His judg- 
of ments were always be based on broad views of affairs, as well as a ae 


: if intimate knowledge of the essential facts in each question, and they 


“were shiding . The patience: and generosity 


‘upon or to him v won n their enthusiastic loyalty, 
the best that there was: in a man was always 


was one e of the reasons 


His last ‘years were ear 


ty 


elected President, and, from the expiration of his term to the 
of his death, continued to take great interest in the affairs of 
2 
a 
te 
‘ment as Chief Engineer, as well as by the important consultations 
by him from 1894 to 1901, of which his work as 
sulting Engineer to the Metropolitan Water Board of Massachusetts, 
— 
= 
markable success as an executive, and made it possible for him to 
accomplish much while the condition of, bis he 


MEMOIR OF “ALPHONSE FTELEY. 
4 fulness and fortitude did ‘not fail, and he died as he had always 
Fived, the embodiment of gentleness, p: and courage, having 


ey 


a 


‘ es, imposed by ill health, and the cares and ok (ole 
“therefrom, ill health, and the cares and anxieties resulting 
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—AMERIGAN § SOCIETY 


ie 


‘This is responsible, asa facts a and opinions advanced 


any of its publications. £, 
SOCIETY AFFAIRS. 
the ‘April 5th and 19th, 1905. 171 
Of the Board of Direction, ‘April 4th, 1905. ee 
- Hours during which the | Society House | is open.. 
Meetings 
Annual Convention, 1905 
_ Privileges of Local Societies Extended to Members 
Searches in the Library 
International Engineering Congress Publications ‘ 
Donations 


OF THE SOCIETY. 


President in the chair; Hunt, Secretary, 
present, also, 94 members and 18 
The e minutes of the “meetings of March ist and 15th were ap 
as printed in the Proceedings for March, 1905. 
A paper by H. C. V. Miller, Esq., entitled “A New Swing Bridg 
Mahe 
Copenhagen, Denmark,” presented by the -Seeretary, who 
also presented a written cominunication on the ‘paper from John C. = : 
Moses, M. Am. Soc. ©. E. The subject was discussed orally by 
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Ballots for membership were canvassed, ‘the following can- 


J aMEs AUBREY DAVENPORT, , Roanoke, Va. 
ASHTON San Francisco, Cal. 


STEPHEN SEWELL, DC. 


— 


| 


New Brunswick, N. J. 


Swney Kineman Cuarp, Boston, Mass. 

-Epwin Cuirrorp FINLey, ‘St. Louis, Mo. 

Frank Lawton German, Hudson, N. Y. 


Joun WestEy Goopripce, New York City, 
JEROME CAMPBELL HERRING, Jefferson City, Mo 
_ Bertram Henry MASENDIE HEwer ert, New City. 
ALEXANDER Howarp Netson, Pittsburg, Pa. 
Atgernon Swwney New York City, 
Rovowr Vievr Ross, ‘Niagara Falls, N. 


' 


Roserr Witson Saytes, New York City. 
Drrew Searte, New York City. 

Henry Rapcuyrre Sr. Warren, Bethlehem, Pa. 


As Associates. 


Hinton Scripyer, Jr., Chicago, 


=F 


peat The transfer of the following candidates » by the the Board of Di- | 


7 


ae From Associate MemBer To 
 Mosss JEROME Loox, Clinton, Mass, 
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J AMES WALTER | RICKEY, Minneapolis, 
Grorce AtBert Soper, New York City. 


CHARLES: FREDERICK Tavior, New York City, 


election of ‘the following the Board of Di- 


J 


_Arpen Duaye Dory, New York City. 
Ricwarp Kine Hate, Brookline, M Mass. 
HERBERT -Warson Harton, Wilmington, Del. 
Winturop Howes, New York City. 
Tuomas Benton Hunter, Monterey, Cal. 

‘Watter Epwarp Lypston, Auburn, 

Joun McConnett, Louisville, Ky. 
James Owens, San Francisco, Cal. 
JosePH SHaw, New York City. 


Parton STEVENSON, Paramaribo, Dutch Guiana. 
Apams Treapwett, Albany, N 


WILLIAM FRANKLIN WHITAKER, Cal. 


‘Burr ‘BassELL, elected Member November 4th, » 19085 died Febru- 
ary 24th, 1905. 


FREDERICK Fonts \K, le ted 
March 1905. 
d 
M.: C. Schneider in the chair; Chas. Ww arren 
i. Seneesy; and present, also, 125 members and 15 guests. 
paper, entitled “The Reconstruction of the 
Ohio Railroad Bridge over the Ohio River, at Benwood, West ‘Vir- 
A ginia,” by J. E. Greiner, M. Am. Soc. C. E., was presented by th 
The paper was” discussed ‘Messrs. oO. E. an 


Secretary announced the following deaths: 


18865, 


{ 4, — 
On December 6th 
PY — 
— 
— 
— 
- ae 
SE 
EDERLE ; elec umlor May 2d, 1883; Mem- 
died March 27th, 1905. 


Vi 
MIN NUTES OF MEETINGS. 


April 4th, 1905 ‘Ss War- 

‘Hunt, Secretary, nad present, ‘also, “Messrs. ‘Bissell, , Bowman, 

Craven, Deyo, Ellis, Knap , Kuichling, } N. P. P. Lewis, Noble, aaa 


4 


The Building Committee was requested to secure bids on sad Be 


forthe addition to the present building, and to report t to the Board — 
at a Special Meeting to be held. April 20th, 1905. 
+ The Board ordered that a discount of 50% be allowed, on the 
volumes of the International Engineering papers, 
_ members of the Society elected after December 31st, 1904. 


and thirteen candidates for Junior were elected. 


ae 
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ANNOUNCEMENTS. 
‘4 
The House the Society is ‘open ‘from 9 A. M. to 10 P. 
every day, except ‘Sundays, Fourth of Day and 
MEETINGS. 
at Wednesday, — 11 
ing will be held. Ballots for will be 
two papers will be presented for. discussion, follows: ¥ 
House Framing,’ by R. D. Coombs, Assoc. M. Am. Soc. E., 
4 


“A Few Remarks on F Foundations,” by M. _ Am. ‘Boe. 0. E. 
of 


1905-8. 


‘paper entitled “ 


Wednesday, June 7th, 1905.—8. 30 P. business 
Beeson will be held. _ Ballots for membership will be canvassed 
and two papers: will be presented for discussion, as follows: © a 


Few Points in the Design of Reinforced Concrete Arches,” by B. R. 
Leffler, M. Am. Soe. 0. E., of the Spherical 


i these p: papers are printed in this number of PSO oa 
Ohio, Fes "20th- 23d, 1905. The Committees have 
been to take of the 


Morpecat, Chairman; 


ir AM. Jounston, W.-H. Szarzes, 


4 — 
ima 

1 | 

— 

| 
A’) 
bee 
a, 


‘The Boston Society of Civil Engineers w will welcome any member = : 
“ the American Society ¢ of Civil Engineers a at its library and reading ren 
‘room, 517 Tremont Temple, Boston, which is open on week days os _ 
from | 9a. M. to SP. mM. Members will also be welcome at the meet- 
ings, which are held in the same building, on the evenings of the im; 
fourth Wednesday i in January, and the third Wednesdays of other — 


a The rooms of The St. Louis Engineers’ Clu are in the business — 
ar center of St. Louis, and visiting engineers are cordially invited to 


use them for mail, telephone service, information, ete $= 


- = The 3 courtesies of The Engineers’ Society of Western Pennsylvania ~ 

7 have been extended to members of the American Society of Civil En- 

gineers. The rooms of the Society, 410 Penn Ave., Pittsburg, Pa., 

are ‘oan at all times, and meetings are held as except dur 
ing July and August. Recutar Third Tuesdays; CHEMI- 


CAL SECTION, Thursdays” following third Tuesdays; MECHANICAL 


Gxction, First Tuesdays; Srructurat Section, Fourth Tuesdays. 
Western Society of Engineers, Monadnock Block, Chicago, 
TIL, tenders to members of this Society the use of its rooms and — 
- facilities, t together | with the good offices of its Secretary and of a 
committee ‘appointed for that p purpose. 
_ The Civil Engineers’ Club of Cleveland, Ohio, invites members “a 
: ‘ee Society to make use of the Club rooms, at any time when in saa 
h Cleveland. _ Cards will be furnished on application to the eel 


be = and desires to extend the courtesies of the Club ‘a visiting men mem- 
bers of the American Society of Givil or 


SEARCHES IN THE LIBRARY. __ 


Je anuary, 1! 1902, the Secretary was authorized to 
n the Library, w upon request, and to charge 1 therefor the actual cost 
the Society for the extra work required. ‘Since that time many 
such searches have been made, and bibliographies and other infor- 
resulting satisfaction, to the members who hows made use 
the resources of the Society in this manner, has been expressed fre- a 
- quently, and leaves little doubt that, if it were generally known to 
the membership that such work would be ——— many would — 4 
‘The: cost is trifling, compared with the value of the me of an 


.. 


PRIVILEGES OF LOCAL SOCIETIES EXTENDED TO MEMBERS a | 
THE AMERICAN SOCIETY OF CIVIL ENGINEERS." 
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oo engineer who a ‘up such matters himself, ar and the work can he aa 
Bees quite as well, and much more quickly, by persons familiar a 
oS _ Copies of all lists « of references are filed, ‘80 that i in many cases 
‘it is only necessary to make a typewritten copy, , which reduces the 
In asking that such work be undertaken, members should 
: clearly the subject to be covered, and whether references to general 


books only are desired, or whether a complete bibliography, involy- 


ing search through literature, is — 


‘The first three v volumes of the Proceedings of the Inter 


‘Sten: ‘elected prior Bist, 1904. ‘There will be six 
volumes in all. Members have been notified that they would re- 
ceive these volumes (issued as Parts. A, B, C, D, E and F of ‘Vol. 
ote _ LIV of Transactions) and asked whether they wished them bound - 
in one of the Standard Bindings. A number of Members who have 
their Volumes bound regularly have not responded, and conse- 
“quently will ‘receive t these volumes in paper covers, unless an order 
; is received at once for their binding. —=It is 3 urged that all who care = 
to have these volumes bound, and who have not done so, 
send in an order for such binding immediately. 
- Ae _ The notation of these volumes, as Parts of one of the regular 
~ volumes of Transactions, was adopted for the convenience of Mem- 
oy so that when all are “received they will be consecutive on the 
= Tt was not possible a at ' the time to say how long it would take 
to ‘collate the discussions and i issue these volumes, and was 
thought b best to issue them as Parts of Vol. LIV. 
an is now expected that at least five of these volumes, and ‘pos- 
-sibly all, may be forwarded to Members prior to the date they will ¥ 
receive the regular Volume LIV, and this explanation i is given so 


tht the membership may y understand that, for them, there will be 


mu: 


4 


og pee the should be e first, will probably not be received until after these 
Engineering” Congress Publications. 
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‘The preface states that information, a 
natural state is contained in the preliminary chapters. Then follows an account 
¢ the preparatory operations of the metallurgy of zinc, as roasting and calcin-— 
ing, according to the general conditions prevailing in Europe. It is stated 
Fis _ that the principal object of the book is a description of the production of zinc by 
y reduction and distillation in closed vessels, a complete history of the methods 
7 _ practiced in the past and at the present time. The accessory operations which 
— gxert a considerable influence on the final results are studied in every detail. 
The attempts of a number of inventors to use some other method are discussed. 
of the present work is intended to eliminate the mystery sur-_ 
rounding the metallurgy of zinc and to furnish to those occupied with this in- aan 
dustry a means of controlling the results obtained, methodically improving them 7 


by following a rational and scientific method. There is a classified index 


A HANDBOOK FOR SUPERINTENDENTS. OF CONSTRUCTION, ARCHITECTS, 


By H. G. Richey. Leather, 7 x 4 ing illus., “New ¥ ork, 


J anyone eng 
complete con up-to- as possible. following the preface is a list 
of works, author’s and magazines on this subject; and the dates of the various | ae 

=, building codes from which extracts have been taken. The book also contains, — 


A Glossary of Names of some New Materials Used in Building. There is an ia- =e 
dex of forty- seven pages. 
4 


= 


By H. Haenssgen. Cloth, 7x 5 in., illus. 4 88 


J 

Cincinnati, Gas Er ngine Publishing Co. » 1904 
The preface states that this werk. has been ‘published with a: view supplying 

me : _ the increasing demand for information on this subject in America. The design, 
operation, cost of running, development and possible utility of this type of 
are all covered in this book. There is an index of two 


A TREATISE CONCRETE — 


Assoe, M. Soe. “loth, 9 x 6 in. 18 585 
The preface states ‘that this treatise is designed for practicing en iain ee 
ne - contractors, and also for a text and reference book for engineering students. The 
= are arranged for convenience in reference, and therefore are not always _ 
in logical order. The Concrete Data in Chapter 3 presents a list of definitions ; 
and terms. The Elementary Outline of the Process of Concreting; Specifications 
for Cement, including the latest recommendations of committees of the societies ; 
- Classification of Cements distinguishing the various cements and limes manu- 
_factured in the United States and Europe, are among the subjects discussed. 
Plain and Reinforced Concrete Structures are treated in as much detail as space 
4 | «Res in Chapters XXII to XXVII inclusive; methods of Cement Manufacture 
in its modern types are described in detail in Cha ter XXVIII. This is followed 
ae list of References to Concrete Literature. he chapter entitled The Effect 
Sea Water has been written by Mr. René Feret, of Boulogne-sur-Mer, France, ‘s 
_ who has made extended researches, and the subject Proportioning Concrete has 
been treated by Mr. William B. Fuller, and his practical use of enema 
= is fully discussed. There is an index of twelve pages. = 
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THE LIBRARY 


Louis Carlton’ Sabin, M. Am. Soc. C. E. Cloth, 9 x 6 
+ 507 pp. New York, McGraw Publishing Company, 1905 


The eine states that this book is an attempt to place in vo volume a con- 

ar nected story of the properties and uses of cement, giving, where practicable, suffi- 

cient tests to support the statements made, and endeavoring to show the con- 
nection between theory and practice, the laboratory and the field. The original 
investigations forming the basis of the work were made in connection with the 
construction of the Poe Lock at St. Mary’s Falls Canal, Michigan, under the 
. _ direction of the Corps of Engineers, U. S. Army. When not otherwise stated, the | 
tables in the work are condensed from the results of these attained a — 
is S an index of eleven pages. 
THE GRAPHIC METHOD BY INFLUENCE LINES FOR ie ae: ROOF 


By William H. Burr, M. Am. Soc. C. E., and Myron §. Falk, Jun. —_ 


Soc. C. E., Cloth, 9x 6 in., illus., 253 pp. ‘New York, john 


2g The preface states that this book exhibits an entirely | modern graphical 
_— treatment by the method of influence lines, of simple statically determinate struc- 
tures such as bridges and roof-trusses, three-hinged arches, cantilevers and 
_ other constructions of the same generai class. - The simplicity, elegance, and © 


practical methods of computing stresses in all forms of trusses, whether with — 
straight, curved, or broken outlines, and with any single or multiple systems of — 
bracing, whether square or skew, or with any manner of loading whatever. This 2 
covers plate girders and solid beams, as well as articulated or jointed structures. | a 
- like ordinary bridge- and roof- trusses. The stresses in roof-trusses caused by 
_ the flexure of the supporting columns are treated in detail. A sufficient num- 
_ ber of problems are introduced to illustrate clearly the practical applications of 
the various methods of treatment; and the complete design of the members of a _ 
: railroad bridge are given at the end of the book, to which, in the determina- 
a of the stresses, the previously deduced methods are applied. The application 
of these lines to statically indeterminate another 
volume. There is an index of seven pages. 


‘SMOKE | PREVENTION AND FUEL = 


ee of procedures by influence lines and areas afford quick and eminently 


= 


4 : 
‘Based on. the German W ork of E. By Wm. H.. 
Booth, M. Am. Soc. C. E., and John B. C. Kershaw. Cloth, 9 x 
‘illus., 194 pp. New York, The Norman . Henley “Publishing 
es a preface states that the object of this book is to bring before the fuel- _ 
using public, in as brief a manner as possible, the principles of fuel combustion, 
and the means by which the practice of fuel combustion has been carried out. 
The book has grown around the author’s original idea of presenting a simple 
i - translation of the German book of Ernst Schmatolla, to which the author found 
> it necessary to add much — to fit the book to English practice and to subtract. — 
other less suitable matter. It is illustrated by a few examples of English and — 
American appliances, and mechanical stokers ; which appear to fulfil the necessary on 
Fequirements of thorough mixture of gases and air at a high temperature. The 
as} ‘ book contains: The Chemistry of the Combustion Process; Present Methods of 
ia Burning Fuels and their Defects; Improved Methods of Burning Fuel; The Ex- 
amination of the Waste Gases, and Control of the Combustion Process. The 
Appendix contains, abstracts of English, German and United States patents; — 


ae Giving Diagrams and Tables for the Design of Beams, chal 
: Oe Columns, with Calculations Based on the New York City Building ~ 


William Fry Scott. Cloth, 9 x 6 in., illus., 8 + 158 


New York, Engineering News Publishing Co., 1904. $2. 
states. that this is a diagrammatic treatise on 
the of structural design; containing a full tabulation of the 
of market shapes of materials. Its object is to shorten and possibly eliminate 
much of the computation and drudgery which are necessary accompaniments of 
structural designing. The diagrams presented are time-saving devices and 
Bip *. illustrate graphically the relations of the various factors of proportion, span 
ay loading, etc., for the variable conditions of ordinary practice. Throughout the 
- work the New York Building Code has been followed. Contents: Part I, -vsealn = 
a of Mechanics of the Beam and Column; Part II, Beamwork; Part III, Columns — 
Truss Members ; IV, is an index of six pages. 
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ACCESSIONS 10 THE LIBRARY. 


Gifts, have also been from the following: 
Mexican Gold Min. Co. 1 1 pam. Master Car Builders’ Assoc. 1 ‘bound 
Alaska. United Gold Min. Co. @. pam. 
=. Soc, bound» ‘Metropolitan, West Side Blevated Ry. 
am. Inst. of Min. Mears. 1 Mich, state ‘Board of Health. 4 pam. 
Am. Soc. for Testing Materials. 1 vol. Middletown, Conn.—Board of Water 


4 


Ecole Centrale des Arts et Manu- — of New 
factures. 1 vol. 
Assoc. ot Am. ‘Portiand Cement Mfrs. & Marine Engrs. 


Balfimorg, Chesapeake & Atlantic ‘Ry. New Caste: 


Baudry, Ch. 1 pam 
Gas & Bice. ‘Commrs. York City “Record. 2 bound vol. 
Buffalo—Pub. Works Dept. 1 vol. Potter, Alexander.” i pam. 


Burlington, Vt.—Water Dept. 1 
ratt Inst. Free Library. 1 pam. 

Cambria Steel Co. 1 bound vol. Producers’ Supply 1 bound vol. 
‘Merchants’ Exch, 1 vol. 
Canadian Min. Inst. 2 pam. ct. Louis—Merchants’ Exc vo 
-Cineinnati— Water Dept. 1 pam. Paul, Minn- 1 
Engrs. Club of Cleveland. 2 pam. 


Cumberland Valley R. R. Co. 1 pam. Schiffbautechnische Gesellschaft. 
Delaware & Hudson Co. 2 pam. bound vol. 
Dyckerhoff & Séhne. 1 pam. Sears, V. A. "1 pam. 


ingrs. of Western Pennsylvania. des Tnxenieurs et des 


1p 


Canada—Dept. of & Canals. 1 


Canada—Geol. 11 pam. 


Fitchb pam. Soper, G. 1 pa 
Geographical Soc. of the trict. and 
Vv 


pam. Commrs. 2 pam. 
Rapids: & Indiana Ry. Co. ‘Springfield, Mass.—City Enger. 1 pam 
‘Troy—wWater Dept. 1 pam. 


Great “Brit. —Patent Office. vol., 16 U. S. Bureau of Forestry. 4 
U. S$. Bureau of Labor. 1 vol. 
Haverhill, Mass. ities Ener. 1 pam. U. S. Bureau of Statistics. 1 pam. 


pam. District 
Glasgow /South- Mass. “Board of 


Wf. serene of the Census. bo 
P. Morris Co. 1 pam. = 4 


U. Chief o of Engrs. 14 pam, 
Isthmian Canal 'Comm. 1 pam. if. 


Spec 
Japan—Imperial Earthquake tavesti- U. Ss. Interstate Commerce Comm. 
Johns Hopkins Univ. 1 bound vol. . Naval War Records. 1 pam. 5 
Kirkpatrick, W. G. 2 pam. War Dept. 1 bound vol 
3.0. _ ‘Univ, of Pennsylvania. 1 vol. 


— R. R. Co. ‘Waltham, Mass.—Water Works. 

Wellington—Harbour Board. pam. 

Willmon, J. C. 1 bound vol. 

Worcester, Mass.—City Engr. 1 pam. 
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York, The 
Brooklyn Daily Eagle Almanac, 1905, a Book of Informatior 
4 General of the World and Special of New York City and Long 


tg 


Fouilles | Libre, Sous PEau, & Com- 
Déblais Souterrains; Tunnels, Béton Armé. Par Frick, 


Ami 


Paris, Vve. Ch. Dunod, 19065, 


Entwickelung des Niederrheinisch- Westfalischen Stein- 

kohlen-Bergbaues in der Zweiten Halfte des 19. Jahrhunderts. 


The Naval Constructor: A Vade Mecum of ‘Ship Design for Stu-— 


dents, Naval Architects, Shipbuilders and Owners, Marine Superin- 
tendents, Engineers and Draughtsmen. By George Simpson, New 


York, D. Van Nostrand Company, 1904, 


_ Laboratory and Factory Tests in Electrical Engineering. ‘By 
George F. Sever and Fitzhugh Townsend. New York, D. Van Nos-— 


Royal Commission on Sewage Disposal, Supplementary Volumes 
eas “hl Pre esented with the Fourth Report of the Commissioners Appointed in “ai 
1898. Vol. IV, Part I.- —General Report; Part II.—Chemical 
McGowan; Part III. —Bacteriological Report, by A. C. Houston; 
Part IV.—E ngineering and Practical Report, by G. B. Kershaw; Part 7 
vs me —~Methods of Chemical Analysis as Applied to Sewage and Sew age 
London, _Eyre and Spottiswoode, East Harding Street 
Fleet Street, E.C.; - and 32 Abingdon Street, Westminster, 8. W., 1904, 


_ Petrol Motors and Motor Cars, a Handbook for Engineers, Design. ‘ 2h 

ers, and Draughtsmen. By T. Hyler White. _ New York, ‘Longmans 


Herbert Law Webb. L London, Wh hittaker & Co. 1904. 


Automatic Surveying heir” Practical Uses ou 


‘Land and Water. By Thos. Ferguson. London, John Bale, Sons ae 


Electric Motors; Continuous Current Motors a and Induction 
Their ‘Theory and ‘By rt. 


OF ACCESSIONS. 
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Date of <a 
Membership. 


___‘Engr., U.S. Engr. Office, Beaver, Pa... UM. Mar. 1,195 


a“ Works, P. O. Box 347, Ottawa, Ont., | M. - Jan. 31, 1905 ney 


COUTLEE, CHARLES ROBERT FORAN. O. Box 1069, 


FRANK Marcu. 2d Pr Pres. and Gen. Mer., 
Northern Texas Traction Co. 400 Main St., 


Latta, HARRISON WAINWRIGHT. Pres., Latta; or Pat 
& Terry Constr. Co., , Pennsylvania Bldg., Assoc. M. “Sept. 1900 
MARDEN, WALTER REUBEN. Vice-Pres. “and Ap 


April 4, 1905 
Guy. "Res. Middle Div., Dept. of State 

Engr. and Surv., 403 Bastable, Syracuse, N. Y...... Mar. 1 2, 1905 


WILLIAM HENRY Plumas Co., Cal... Mar. 1, 1905 

Joun Horron. Asst. Engr., J. G. White & Co., 43 


and Civ, Eng., Mass. Agri. Coll., Am-4 Assoc. M. Sept. 2, 1891 
_PoLLocK, |CHARLES DuBors. Asst. Engr., Bu- 
of Highways, Municipal Bldg., Assoc. M, Jan. 8, 1902 


Exchange Pl. , New York City. Dee. 7, 
Pows TERS, CORNELIUS VAN VorstT. 231 West 125th St., New 


ANDREWS, HIRAM BERTRAND. 166 Devons St., 
—— ARNOLD, BION JOSEPH. 1539 Marquette Bldg., Chicago, 
Burt, Henry Jackson. Contr. Engr., Am. Bridge Co 
— 
— 
— 
— 

— 
— 
— 
— 4 

a 

| BE: 


4 
CEcIL BRUNSWICK. Foromte, Ont., 7 


Mar. 1,1 
Cons. and San. Assoc. M. 6, 1901. 
"Expert, New York City... M. April 4, 1905 
FRANK. Mar. 1, 1905 


re) FRANKLIN. 400 Forest Rd., Roland 


Mar. 1, 1905 
FREDERICK. Engr. and Assoc. M. Sept. 4, 1895 


“Contr. 913 Tremont Bldg ., Boston, Mass. 


m, 49 Mine St., New Brunswick, N.J.... April 5, 1905 
= 4 BLANCHARD, ARTHUR HORACE. «Asst. Prof of 


Civ. Eng. , Brown Univ. ; Asst. Engr., | Jun. 1900 


of Bonds of Rhode | Assoc. M. April 5, 
Island, Brown Univ., Providence, R.I..( 


~“ 


OK, CHARLES ‘BAKER. 1207 "Hartford ‘Bidg., 


ALGERNON SIDNEY. Asst. Engr. to ee 


Aqueduet Commrs., Kin sbridge, New 


Poon. 4 405 Thaye er Bldg., ‘Kansas 


un. July 2, 1890 


— 
ee 
= 
ie — 
 #37« 
= CALEB. 515 Lexington Ave., Ne April 5, 1905 
York City... euger’ & Co., 10 Eastcheap, Dec. 7, 1904 
| AD, THomas CouRTNEY. Supt., — 
| 
sureau Of Pub- 
"Power Go., Niagara Falls, N. ¥ Restore Dit. The 


iS 


sam FISKE........ 


a 


SMITH, CoURTLAND ELMORE. 31 William St., Ossining, 
“WELLS, CLINTON GLENCAIRN. City Engr., , Gal- 
veston, Tex. ; Chf. Engr., Galveston & | Jun 1901 
‘Western R. Address, (City Hall, | Assoc. M. M. Mar. 1905 


WHITE, GILBERT CASE. Box Q, Winston-Salem, N.C. nil 5 oF 1905 


, THOMAS 39 Cortlandt St., N New 


~ 


ANTHONY, WALTER LORING. | Care, The R. H. 
Tingley Co., 75 Westminster St., Prov idence, R.I. 
LESTER. Morgantown, Ww. Feb. 28, 1905 
GARMAN, HARRY OTTO. 739 ¢ Owen ‘St, _ LaFayette, Ind.. Feb. 28, 
Haun, RICHARD Chestnut ‘ail Ave., Brookline, 


“CHANGES OF ADDRESS. 


APPLETON, THOMAS Supt. of Constr., U. 8. Post Office, 


ATES, ONWARD Pres. ., Bates & Rogers Constr. 


> 


Saxnxs, Roperr 15 Cortlandt St., New York 
= 
4 4 | 
HANSEN, 2124 Farmers Bank Bidg., Pittsburg, Pa. (1905 — 
Harox, HERBERT Warson. 608 Market St., Wilmington, 
LONGLEY, FRANCIS FIELDING. 38 Stone St., Watertown, = 
McConnELL, JoHN LoRENzO. 414 W. Oak St., Louisville, 
Scuunrz, CHARLES. 307 North Third St., Hannibal, Mo.. 
'TozzER, ARTHUR CLARENCE. 35th St. and East River, | 
= 


Conway ...Care, Gen. Supt.’ Office , Be 


CARR, _ALBER of Constr., Mexican 


Div. Engr. of Constr., C. P. By.» 


Ont., , Canada. 
Div. Engr. Constr.. Atlanta & 


SAMUEL P. O. ‘Box 1439, , Boston, Mass. 


‘Frye, IRVIN 


FULLER, BARNARD............800 W estinghouse Bldg. 


GoIne Asst. Engr., Grand Trunk Pacific 
., Edmonton, Alberta, Ca 


Belle Fourche, 8. Dak. 

.....Cons. Engr. , Chillicothe, Tl. 


“4 


MacALLasTER, DICKINSON 


nstr. 
4 ne 


Reclama on Service, 


V est 23d St., 


| 
— 
i 
A 
—— 
Kastn, ALEXANDER EDWARD .... 
2 cDonaup, WILLIAM NAYtor...........Pres. and 
— 
Stacy Brown, Jr.......... | 


79 Milk St., Reston, 
Coast Surv ‘eys, Phil- 
ippine Islands, Manila, | Philip- 
-.Vice-Pres., Bates Rogers 


Constr. 1405 "Ellsworth: 


Ross, ALEXANDER BEL. 


= 


Val. Bridge & Tron 1 Calle 
de Gante No. 2, City of Mexi- 
SCARBOROUGH, WINTHROP. Min. . Engr ., Macdonald, Va. 


SHAILER, ROBERT | AMES. Pres., Boston Tunnel Constr. 


SMITH, KEpDzIE.. Gen. . Supt., , Utah Fuel Co., » Cas- 


3 Srey, MUHLENBERG Cons. Signal Engr., Hudson Cos. = 
“128 Broadway, New York City. 


of 24th St., East River (Res., 
East (18th St.), New York 


RANDOLPH. Engr. of Surveys, B. & O. R. R., 


Mt. Royal Station, Baltiinore, 
I Cons. Civ. and Hydr. Engr., 724 
Ww. Tri-State Land Co., 
SAMUEL C... Cons. Engr., 44 Broad st., 


a 


4 


| 
| 


| 
a 
| 
— 
j 
fA. 
Bes. 


MEMBERSHIP—CHANGES OF ADDRESS. 


/HITMER, Davip HEIKES Chf. Engr., The International 
Water Co., , P. 0. Box 697, El 
Engr., U. 8. Engr. Dest... 
Flood Bldg., San Francisco, 
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ADAMS, ARTHUR 


TE, FREDERICK \ WwW HITNEY.... 
WHITNEY... 


Asst. Engr., Trenk Pacific. 


84 R St., Salt Lake City, Utah. 
Asst. Engr. Dept. of Bridges, 
Park Row Bldg., New York 
Asst. Engr., Dept. Docks and 


Buancuano, Murray. 
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Stations, 


‘JOSEPH PROSPER 


FRANCIS DEY East Short St., Independ- 


& Reston R. R.. Mt. Vernon, 


THOMAS Francis 69 Wall St., New York City. 


RG Mgr., Milliken Bros., P. O 

= ELBERT Thos. Phee & Oo.,  Contrs. 


Mr Obras del Puerto, Coatzacoaleos, 


OAKES, LUTHER STEVENS... Care, N. P 
_OPDYCKE, HENRY GorTON. .92 Liberty St., New Y City. 
Paton, WALTER WoopBURY 
REABURN, DEWITT LEE. ae 


. O. Box 264, s Ferry, 
HENCK....Mgr., Eng. Dept., Radiator 
Co., 284 Michigan Ave., » Chi- at 
gwar NELSON Bowmax 8. of Surveys, Gen. 


ae 
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. Care, U. S. Engr.’s Office, Sault 
-VERVEER, EMANUEL Lovts. 
St., , New Haven, Conn. 


‘SAMUEL Payson.. Am. Co., +42 


St. , Philadelphia, Pa. 


Wine, 345 Lineoln Ave., Palo Alto, Cal 


wd Care, Light & Water Cc Geo! 
Coder St., New York City. 
MAIGNEN, J JEAN PROSPER | N. 13th St., Philadelphia, Pa. 


- Mann, J OHN LAROY. Care, U. 8. Reclamation Servi ice, 


Monks, J OuN, Jr. Beaver St., ‘New York City. 


Manila Sewer System, 


and Sewers, Manila, 
pine Islands. 


Station, 

City. 


.....516 Pawnee St., Sou th Bethle- 
Engr. Office, Fort Santiago, 
Manila, Philippine Islands. 
Care, U.S. Geological Survey, 
Idaho. 


1AM EVERETT..............Engr., Reclamation Servi 
— 
| 
....17 Battery Pl, New YorkCity. 
= 
= 
MSTRONG, ALEXANDER FLOYD....... — — 
ron, Lawes STEUERWAL — 


CHANGES OF ADDRESS- is. [Society 


ROBERT With Sweeting & Fenno, Gen. 


Contrs., ,4 South St., Auburn, 
HENRY Res. Engr.. ., Atlantic & Birming-— 
HULSE, CLARKE. Asst. Engr.. Bay’ Co., 
7 


sst. Engr. » Owens River Water 
& Power | Co., Laws, ‘Inyo Co., 


PLoGsTED, WALTER JOHN. . West Ave., Buffalo,N. Y. 


..-Cons. Engr., 203 Eccles ‘Bldg. 
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HAYES, RICHARD SOMERS..... Elected Member September 
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sth, 1905, to April ath, 1908. 


‘Nora — This list is : published for the purpose of placing before ie 


members of the Society, the titles of current engineering articles, 
% ‘which can be referred to in any available engineering library, o or can 


be procured by addressing the —_— directly, the address and 


price being given possible. 


Journal Society of Arts, 
“England, 


30) Annaies des Travaux Publics 
Journal, Franklin Inst. Phila- Annales de FAssoe. Ing. 
delphia, Pa., 50c. 
(4) Journal, ‘Western Soc. of Engrs., 
Monadnock Block, Chicago, 
4 _ Transactions, Can. Soc. C. E., 
“Montreal, Que., Canada. France, P 
; (6) School of ‘Mines Quarterly, Co- (33) Le Genie Civil, Paris, France. 
(7) Technology Quarterly, Mass. Inst. Nouvelles “Annales de la Con- 
Tech., Boston, Mass., 75c. struction, Paris, France. 
(8) Stevens’ Institute Indicator, Ste- Revue Technique, Paris, 
vens Inst., Hoboken, N. J., 50c. France. aye 
Engineering Magazine, New "york (37) Mecanique, Paris, 
y, ance. 
(10) Cassier’s _ Magazine, New “York (38) Revue Generale des aon de 
an En ineerin (London), Ww. France. 
Wiley, New York City, 25c. (39) Master Mechanic, ‘Chi- 
(12) The Engineer (London), Inter- we : 
national News Co., New York (40) Railway Age, Chicago, I, , 10e. 


(13 News New - York 10c. 
i 42) ‘Transactions, Am. ‘Inst. Blect. 
The "Engineertng Record, New Engrs., New York City, 50c. 


York City, 12c. (43) “Annales des Ponts et Chaussees, a 
‘Railroad Gazette, New York City, 

10c. Journal, Military Service Insti-_ 
(16) Bagiieering and Mining Journat, tution, Governor’s Island, New 
New York City, 15c. York Harbor, 50c. 
(17) street Railway Journal, (45) Mines and ‘Minerals, Scranton, 


Railway and Engineering Re (46) Scientific New 
view, Chicago, Ill, 10c. City, 8c. 
Scientific American. Supplement, (47) Mechanledl 
New York City, 10c. _ ter, England. 
ee + (20) Iron Age, New York City, 10c. (48) Zeitschrift, Verein Deutscher I 
Railway Engineer, London, Eng-_ = genieure, Berlin, Germany. 
land, Cc. (49) “Zeitschrift fiir” Bauwesen, Be 
(22), Iron Coal Trades Review, 
London, England, 25e. 0) Stahl und Eisen, Diisseldort, Ge 
ulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. 
(24 4) American Gas Light Journal, fap 
York City, ) Rigasche Industrie- Zeitung, Riga, 
) American Engineer, New York 


City, 20c. Zeitschrift, Oesterreichischer In- 
lectrical ew, L Eni _genieur und Architekten Ver- 
(27) Electrical World and Engineer; (84) ‘Transactions, Am. 
New York City, York City, $5 
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Am. Inst. Min. (69) Mill Owners, New York City, 10c. 

En New York City, $5. Se (70) Engineering Review, New York | 
la Journal, Iron and Steel "Inst. 
‘Proceedings, Eng. Soc. Ps, | London, England. 

0 Penn Ave., Pitisbure, Pa. (72). Street ‘Railway Chicago, 


50c. 30c 
(89) Prensections, Mining ‘Inst. (73) Electrician, — London, England, 
Scotland, London and New- 
¢astle-upon-Tyne, England. (74) Transactions, Inst. of. Min. and 
(60) Municipai_ ‘Indian- London, England. 
 apolis, Ind., 25c. (75) Proceedings, Inst. of Mech. = 
{61) Proceedings, Western | Engrs., London, England. 
Glub, 225 Dearborn St., Chi- (76) Brick, Chicago, 
‘fa cago, Ill., 25c. <4 (77) Journal, Inst. Elec. Engrs., Lon- 
(2) American Manufacturer and Iron don, England. 
a 


(63) Minutes of Proceedings, Inst. (79) Forscherarveiten, | Vienna, Au- 
Power, New ‘York City, 20c.. 2 Toninduistrie- “Zeitufig, Berlin, ‘Ger- 


* 


(6) of London, 


4 


Notes on Old Railway Bridges. (21) Mar. ment 
Methods of Expansion of Railway Bridges. Ss. Rice. Mar. 
- Cushioned Floor Beds for Railroad Bridges. E. K. Morse. (58) Mar. ‘4 ee : 
The Monongahela River Suspension Bridge Morgantown, W. Va.* W. 


4 


rae Preparing Foundation-Beds for Short Railway Bridge Spans with Hand- Driven 
Sheet-Piling.* Walter _N. Frickstad. (13) Mar. 
"Construction of the Passy Bridge and Viaduct : The Paris: ‘Metropolitan I Railway.’ 
( ) ar 
ae ‘Sheet Pile and Canvas Cofferdam for a Large Concrete Pier. +" J. C. Hain. 
Repairing a Bridge Pier Foundation on the * (15) ‘ie. 17. 
7 ‘Standard J Concrete Highway Trestle in Atlanta.* (15) Mar. 17. 
Standard Bridges on the Harriman Lines. (15) ‘Serial Ddeginning Mar. 
Double-Track, Pin-Connected Railroad with Stringer and Solid- -Plate 


The Erection of the Kentucky River Viaduct in n 1877. J 
(13) Mar. 23. 
Bridge Office Drafting Rules. H. G. “Tyrrell. (13) 
Testing the Armoured Concrete Bridge at Soissons.* (12). 
Concrete Arches on the Lake Shore & Michigan Southern ‘Railway.* (40) 
Wooden Bridges and Trestles: * (Abstract of Rept. before the 
Ry. Eng. and M. of W. Assoc.) (40) Mar. 24. EME 
Connecticut Avenue Bridge, Washington, D. C.* (40) Mar. 24. 


oseph H. Springer, 


Iron and Steel Structures.* (Abstract of Rept. presented before the Amer. Ry. 
Eng. and M. of W. Assoc.) (40) Mar. 24. 
The Erection of the Moline Bridge.* (14) Mar. 25. reeks 
: with a Pile and Canvas Cofferdam.* James C. 
New Blackwell’s Island Bridge.* (46) Apr.1. = =| 
- The Reinforced Concrete Bridge at Kankakee. R. D. regg. _ (Paper re read before 
ah the Illinois Soc. of Civil Engrs. and Surveyors.) (14) Apr. 1. 
_ The General Design of the Quebec Bridge: The Structural Features of the Long- 
@st-Span Bridge Yet Undertaken. (14) Serial beginning 
} on Failure of a Bridge Pier on the Pheenix & Eastern R. R.* ld C. . Conrad. a3) 


A 6. 
A telatorced Concrete Foot-Bridge at Como Park, ‘St, Paul, (13) Apr 
_ Le Probléme des Forces Mobiles. Léon Descans. (30) F 
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No Notice Deteahinn: sur la Méthode suivie pour Réparer un Pont de 12 

Dont une avait Subi un le 


_ Jouvion. 


in Magnetic Testing.* G. F.C. Searle. (77) Vol. 34, Pt. 1. 
The Use of Iron in Current M. Inst. 
EB. (77) Vol. 34 4. 
the Systems of Blectric Units. Moise | Ascoli. (Paper read before Inter- 
national Elec. Cong.) (77) Vol. 34, Pt. 1. 
he. Absolute Value of the E. M. F. of the Clark ae the Weston Cells. — 
ee and_ George W. Patterson. (Paper read before the . International _ 
-) .(77) Vol. 34; Pt. 
International Blectrical Units. Frank A. Wolff. read be- 
fore the International Ele¢. Cong:) _ (77) Vol. 34, Pt..1. 
Matthews, A. M. Serial Feb. 24 
An Ideal Switchboard * eonard J. Pumphrey. (26) Feb. 24. 
_ Efficiency of Power Transmission and Storage. (12) Feb. 24, —— | 6 
Surface Condensing Plant by Fynn Induction Motor. 
Feb. 24; (73) Feb. 24. 
‘Tele Line Engineering, | H. Woodbury. (3) Mar. 
An Amperemeter for High Currents.* Clyde Snook. (3) Mar. 
S The Alternating Current Series Motor.* (F. D. Newbury. (Paper read b 
Westinghouse Electric and Mfg. Co.) (39) Mar. 
Suggestions Concerning Electrical Apparatus.* W.H. Wakeman. (64) Mar. 
ication of Electricity to Industrial Purposes.* J. i. C. Snell. (Abstract of 
"Paper read. before the | North East Coast Inst. of Engrs. and Shipbuilders.) 
Mar 
ic: Osmium Lamp * Fritz Blau. (Abridged tr. ot Paper read before the Elek- 
trotechnischer of Berlin.) (73) Mar. 
The Western Electric Co.’s Factory, North Woolwich. * (26) Mar. 3 
. Localisation of Faults on Cables. (26) Mar. 3. i 
An-Italian Electrical Laboratory.* Guido Sernenza. a Mar. 
est Connected Generators.* 7. Hanchett. Mars ‘Mat. 4, 
(27) Mar. 4. 


(a7) Mar. 4. 
Mar. 


10. 


_ Electric Potential and Spprkinn } Distance in Air. (11) Mar. 17. | 
High-Tension Insulators.* E. Crapper. (11) Serial beginning Mar. 
Blast Furnace Gas Engines for Power Generation.* (73 27. 
The Brush Electrical s “Falcon” (28) ‘Serial be- 
_ Electric Power in Factorie enshaw. ar. 
Elect P F actori A. W.H shay (27) M 18. 
An Induction-Motor Factory Installation.* _(27) Mar. 
) ee Electric Power Equipment of a Modern Machine Shop.* 197) Mar. 138. 
_ Variable-Speed Motor Equipment of a Motor Factory.* (27) Mar. 18. 
Electric Motor of the Worthington Hydraulic Works.* (7 18. 


Individual Motor Drive in a Type Foundry. * (27) Mar. 18. oe 
An Iron Foundry Electrically Driven Plant.* (27). Mar. 18. 
Transportation of Materials by Electricity.* Frederick Collins. Mar. 18. 
The Japanese | Byte Electric Water Plant at Kyoto and Lake Biwa Canal De- 
Frank C. Perkins. (19) Mar.18. 


‘tem “MGller.” Hauf. (Paper read 
_Hydrodynamical and Electromagnetic Investigations Regarding the Magnetic-F lux = 
— 
— 
— 
i 
— 
High or Low Temperature Alarm.* Horace Darwin. (11) Mar — 
Weymouth and Melcombe Regis Corporation Electricity Supply.* 
Bridlington Electricity Works.* (26) Mar. 10. 
ai; The Schloemilch Electrolytic Detector. A. Frederick Collins. (27) Mar. 11. 
Parallel Running of a 5 500-KW. Turbo-Generator. (14) Mar. it, 
The Power Plant of the Chattanooga Electric Co.* (72) Mar. 15. 
4 Utilization of Surplus Blast-Furnace Gas for Electric Power Developme! 

~ 


3 


; 


- The Phenix-Pohl Dynamos and Motors. * (12) Mar. 24; (26) Mar. 24. _ 
25-Ton Electric Coaling Crane at Leith Harbour. ""(22y Mar. 24. 
Harmonic Analyzer.* George H. Rowe. (26) Mar. 25. _ 
Tests of Tantalum Lamps.* A. E. Kennelly and S. Whiting. 
ar. 
- Some Departures in Design in a Detroit Central Power Station. a Mar. 25 
Transmission in the Missouri — District.* 3) 
ar 
Electricity from Water Power Gas. Alton D. Adams. (10 
Cranes and Their Functions in Marine Construction. Jos. Shultz. 
The Erection of Alternating-Current Machines.* (64) Apr. 
Applications of Mercury Vapor Apparatus. Von Keller. 
The Meter Department. of the New York Edison Company.* (27) Apr. 1. 
Electric Power for Refrigeration.* J. C. Apr. 
Brush Core- Transformer.* (27) Apr. 1. 
otors for Elevator, oist and Traveling | g Crane Service. 


Apr 
Cooper ‘Hewitt Mercury Vapor, Converter. * (27) Apr. 1. 

‘Automatic Motor Starters.* (27) Apr. 1. 
Oil- for Space Telegraphy.* (From Western Electrician, 


n ‘Automatic Electric Welding Machine.* _ Apr. 6. 

of a Four-Inch Spark Induction Coil.* homas R. Hopper. 
pr 

es Forces Motrices des Lacs Joux et de ‘Torbe (Suisse. H. Perrin. 

_ (33) Serial beginning Feb. 25. = © Cae 


ken.* Gustav Witz. (53) F 
- die Akustik von Hérsalen und ein Instrument, Sie zu Bestimmen *-. Sigm 
A. (82) Serial be- 


The New Cunard Liner Caronia. (1) Feb. 24; 

_ The French Armoured Cruiser Ernest Renan.* (12) Mar. 3. . 

‘The Triple-Screw Turbine-Driven Cunard Liner Carmania, ay 

Apparatus for the Vibrations of Steamers.* (11) Mar. 3. 

e Screw_Propeller.* de Villamil. Serial beginning Mar. 3. 
Bautpment, of Harland & Wolff’s Shipbuilding 

\ Seria eginning ar. 
‘The Yarrow- Na ier Motor-Boat. (43) Mar. 36. 

The Relation of Depth of Water to Speed and Power of Ships.* 16. 
= General Discussion of Resistance and Power Consumption of Ships =o oe 7 
Depths of Water.* D. W. Taylor. Mar. 16. 

10 000-Ton Vessels.* (20) Mar. 16. Mar. 17. 


| 


Steam Trials of H. M. S. Carnarvon.*_ Main) Mar. 17. 

are Cranes and Their Fu ctions in Marine Cons truction. “Jos. * Shultz. : 
The Victorian The Firs iner. 


Mechanical. 


The Domestic Range Boiler.* GD: Serial beginning ~ 
Kosmos Portland Cement Co.* - 
‘The, Condensation- Water Purifier and G Greas liminator. 
Science in the Iron Foundry. ‘J.B. Stead. 4 (Abstract of shaver road before the 
Cleveland Inst. of Engrs.) (23) Feb. 24; (47) Feb. 25; ( M | 
Efficiency of Power Transmission and Storage, » “Feb. 24, 
Rests of Tools of High-Speed Steel.* 
Automatic Hoist.* (11) Feb. 24. 
The Lubrication of Steam Engines and } 


Tool Calculations. Thomas 
ae BY. Krell Cos Recorder.* (47) Feb. 25. 
A Comparison of the Calorific Power of Coal Gas and Mixed Coal and cates 
Water Gases. W. C. Young. (66) Feb. 28. AT Harr 
otes on the Reconstruction of a Small Gas-Works.* dd Harris. — 
_ before the Midland Assoc. of Gas Mars.) (66) Feb. 8 
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Mechanical—(Continued). 


Open Air vs. Tunnel Brick. — read before the Wis- 
gonsin Clayworkers’ Assoc.) (76) Mar. 
Technical Consideration of Sand and Lime in Regard to Sand- Lime Brick. ke 
4 Frank. (76) Mar. 
Determination of Exponents of Adiabatics. * Thomas M. Gardner. (3) Ma ae 
Hydraulic Compressed Air in Connecticut.* J. Herbert Shedd. (28) Mar. © 
Important Metallurgical Establishments. (La Société John Cockerill, 
L. Ramakers. (41) Mar. 
Street Plant of Joseph T. Ryerson & Son.* (41), Mar. 
en Gas in Gas En ines. od ; 


Rope Driving. C. Boysen. (64) Mar. es ve 
Blast Furnace Gas Engines at the Ilseder Iron Works.* Bg. Guarini, (64) ar 
Cylinder Dimensions and Engine Sterling H. Bunnell. (64) ar. 
_ A New Scheme in Rope Transmission.* eo. F. Willis. (64) Mar. ae Critenr a 
Superheater Duties and Design. Franz Koester. (64) Mar. 
Loss of Fuel by Presence of Combustible in Refuse.* * = ey Le Huray Smith. 
(64) Mar. 
A Compound Superheater.* 


Affelder. 
A Furnace fo Mar. 
Mar. 
2) Mar. 
Safety Appliances for cotton Mules : Faller- Hammers. an 
The Western Electric Co.’s Factory, North Woolwich.* (26) Mar. 3. 
The Frodingham Iron and Steel Company’s New Electrical Plant.* > (22) Mar. “i 
_ The Naphthaline Question. J. F. Smith. (Abstract of Paper read before eens : 
Yorkshire Junior Gas Assoc.) (24) Mar. 4. 
Combined Bending and Torsion in Shafts.* Geo. A. Lister. _ (47) Mar. 4. ese 
Swaging and Forging Machine.* (47) Mar. 
Some Notes on Gas-Engine Design. Journal 
Eng.) (47) Serial beginning Mar. + 
The American Engine. Norman M’ (Read ‘the 
Elec. Assoc.) (24) Mar. 6. 
Cookers, Meters, and Grooves of Customs. * WwW G. Quicke. (66) Mar. 7. 
The Utilization of Exhaust Steam by the Rateau System.* P. J. Mitchell, (62) 
Serial beginning Mar. 9. 
“Flash” Boilers for Steam-Cars. J. S. V. Bickford. “Mar. 10. 
Speed Two-Stage Air Compressor.* (22) Mar. 
Lathe for Rotors of Large Steam-Turbines at Clydebank. N. B.* “(at Mar. 10. 
- Elastic Wheels.* (12) Serial beginning Mar. y 
_ Coke By-Products and the Utilization of Gases. G. Blake Walker. ar (Abstract 0 “" 
Lecture before the National Assoc. of (22) Mer. (10. ; 
The Watson-Stillman Works.* (18) Mar. 11. 
Modern Commercial Grinding. W. Muston. (Abstract of Paper read before the 
Birmingham Assoc. of Mech. (47) Mar. 

New Belgian Process of Manufacturing Weldiless— “Chains.* “Emile Guari 
The National Portland Cement Works, Martins Creek, ‘Pa. (14) begin-— 

The Removal of Napbthalene from Coal Gas during” the ‘Process of Condensation. 
William Young. (66) Mar. 
Practical Record-Sheets for Gas-Works. Ww. L. Walker. from Paper 
te read before the New England Assoc. of Gas gers.) (66) M ac 
The Schoen Steel Wheel.* W. M. Johnson. _ Mar. 15. 
A New External Combustion Engine.* (20) Mar. 16: (14) Mar. 25; pea 
Mar. 31. 
Utilization of Surplus Blast- Furnace Gas for Electric Power Development. F. 
Du P. Thomson. (From Electrochemical Metallurgical Industry.) (13) 
Mar. 16; (14) Mar. 18. 
The Use of Waste Gases in Large Gas Engines. Max Rotter. , (Paper 
fore the Illinois Steel Works Scientific Club.) (20) Mar. 16. Rae ES 
A Canadian Dellwik-Fleischer Water Gas Plant. Ernst A. eee. Caer 
prepared for the Canadian Min. Inst.) (20) 16. 
The Renard Automobile Road Trains.* (11) Mar. : 
Heavy_Turret-Lathe for 6-in. Black Steel Bars.* Gay sii i 
New Heavy-Duty Vulcan Shovel.* (15) Mar. 17. © 
A_New Steam Motor Wagon.* (12) Mar. 17 F 
in. Electric Lathe.* (12) Mar, 
Streneth of Shafts and Pins.* Geo. A. Lister. (47) Mar. 18. neh cas 
Foundry Blackings. N. W. Shed. (47) Mar. 18. 
An Iron Foundry Electrically Driven Plant.* (27) Mar. 18 
Traveling Cableways with Overhanging Tail Towers.* 
A New Rotary Engine.* — (19) Mar. 18. 


| 
| 
| 
Phe Advantage of a Scientific Basis for Determining the Value of Fuels. Henry _ a 
— 
| 
“Formulas tor Calculating the size o Ire Ropes. 
Box-Car Loaders: A of Some of the Early Types and Their De- — 
velopment to Those in Practical Use at the Present Time.* William L. 
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CURRENT ENGINEERING LITERATURE. 


Trains. * Thornton Knowles. (From Technics.) (19) Mar. 18 
e Importance of Fire Brick Materials to the Modern Retort House. H. 
Carpenter. (Paper read before the New Assoc. Gas Engrs.) 
Beat Serial beginning Mar. 20. 
A Brief Outline of Gas Works’ Chemistry. a H. a ‘Barres. _ (Paper read before — 
the Wisconsin Gas Assoc.) Mar. 20. 
A New Adjustment of the Gas-Exhauster fegtlators (66) Mar 


Lovekin’s Pipe- Machine.* i 
Pipe-Flange Drilling-Machine.* (11) Mar. 24. , 
Vibration Problems in Engineerin ar 
New Heavy Design of Upright Drill. * Mar. 25. 
The Construction and_Working of a Petrol Motor.* Edward 
erhes A. G. Gibson. read before | the Owens Coll. 
oc. 
Working of a Steam Turbine Plant. 
Working with Deep Purifiers. (24) Mar. D7, 
‘Distribution Pickings.* (24) Mar. 27... 
Producer Gas and Producers. A. H. = of Paper read before 
the Scottish Junior Gas Assoc.) iS 
Concentrating Ammoniacal Liquor.* (Paper read before the Yew 
Ant? “ as a Factor in Engine and Boiler Design. "Lindsay Duncan. (1 ) 


“The Plant of the Ridgway Machine ‘Tool Company.* Mar. 30. 
The Ridgway Boring and Turning Mill.* Mar. 30 
The Williams Magnetic Clutch.* (20) Mar. 30. fore 
A Novel Yard Sweeper.* (15) Mar. 31. |. 
Gas Compressing Plant at Hundred, W. Va.* (64). Ap 
New Portable Tool Heads for Electric Driving.* Cc. Perkins. 

r 
Automatic Motor Starter for Electrically- Driven Pumps. (AL) 
The Use of Dynamometers.* N. Ronneberg. (41) Apr. | 1) bor. ae 
pr. 


Improved Method for Machine Keys. Beasley. 

New Boring Bar.* (41) Ap 4 

Some New Steam Turbine Ideas. * (64) Ap 

Gas Power Plant at Haysham Harbor.* (64) ) Apr. 

Forced Circulation in Steam Boilers.* (64) Apr. 

The Pace Gas Engine.* (64) Apr. 

Electricity from Water Power Versus on. _ Alton D. Adams. 

for Mechanical Vehicles. R. G. 

Apr. 

Natural Hydraulic Cement: Grinding the Clinker. 

Inch Back Geared Crank Shaper.* (25) Apr. kel. (60 

Planer with Pneumatic Reversing — (25) A 2h. San 


An Economical Power Plant.* (25) A oe 
Damper Improvements.* William Je. Apr. hy 
Kilborn Process for and Veneering Brick. * (76) Apr. 


( 
Practical in the Gas-Turbine Problem. Charles E. (9) Apr. 
An Improved Form of Ammonia Stills.* George E. Thomas and Claude M. 
Dugan, Jr. (From Journal of the Amer. Chem. Soc.) (24) Apr. ¢ 
The Hendey Oscillating Milling Machine.* (20) Apr. 6. — — | 
‘The Plant of the Standard Scale & Supply “Company. * (20) Apr. 6. 
Recent German Gas Engines.* E. Me ee ~_—e of — read before the 
Verein Deutscher Eisenhuttenleute. (62) Apr. 
The Smith Box-Car Loader.* (16) Apr. 
Liquid Fuel for Furnace Equipment. W. N. Best. ) Apr. 
Nouveau Moteur 4 Explosions ou Combustion Intérieure dit “Moteur “Maynard. 
audiére Inexplosible, Systéme Castelnau. (34) ied. 
Nouveanvx Protecteurs pour Meules Artificielles.* Henri Mamy 
La Turbine Vapeur de l’Allgemeine Elektricitaits Gesellschait. * (33) } 
Expériences sur des Compresseurs d’Air a Vitesse.* (33) Mar. 18. 
Machine a Charger et & Gaz Systéme Be 
 trand.* (33) Mar. 25. 
_ Construction des Machines Mesure des Efforts Développés. pour le Tournage de ‘eee 
3 Fonte et de l’Acier.* (33) Mar. 25 =a 
Automobilwesen auf der Weltausstellung in St. Louis, (1904.* 
(82) Serial beginning Feb. 
Ueber die Directe Wigung Naphtavroducten, in ‘Stationiiren Behiilvern und 
die Pneumatische Waage von N. I. Sacharoff.* M. (52). Feb. 15. 
Zur Theorie der Drahtseile. Josef Hrabék. (53) Feb. 5 
_Versuche iiber Formanderungen von Rotierenden 25. 
Die Steuerungen * Straube. (82). ‘Serial beginning 
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ENGINEERING LITERATURE 


Solche mit Hohem Hub.* P. H 
ar. 4. 
Die Kalorischen Eigenschaften des Wassers un Seines Dampfes bei E Hohen T Tem- 
__ peraturen. C. Dieterici. (48) Mar.4. 
Hebezeuge und Fordereinrichtungen auf der in St. 28 
Georg v. Hanffstengel. (82) Serial beginnin 
- Verwendung von Kalt Erblasenem Roheisen zur 
enkirchen. Mar. 15. 
Das Trocknen von Kalksandsteinen und (80) Mar. 
_ Auf Zug Beanspruchte Indikatorfedern. Schwirkus. (48) Ser. 25. 
_ Die Fortschritte in der Erzeugung Kiinstlicher Kohlen. (82) Ma 
Warmedurchgangsversuche mit dem Dampfiiberhitzer vou’ 
Berner. Bod Serial beginning Mar. 25. er 
Maschinelle inrichtungen fiir das Bisenhiittenwesen. . Frdlich. 
Die Graphische des Schwungradgewichtes, ein Beitrag zur Graphischen 
Dynamik.* Wittenbauer. (48) Mar. 25. 
Abstufungstafel vir Dampfturbinen.* Donat Banki. (48) Mar. 25. “ah 
Untersuchungen an der Heusinger- Steuerung. Ww. Pfitzner. — (48) Mar. 25. pie: 


> Concentrating Tables: With a Discussion of the Principles of — =. 
hy Their Application in Practice. Charles W. Comstock. (45) Mar. ie 
The Assaying of Tin and anr Drosses. George P. Mz ury. (58) Mar, 
Open-Hearth Furnaces.* L. Luetscher. (58) Mar. eg 
as an Engineering William Stuart Siandiford. (41) Mar. 
The Use of Dried Air in Blast Furnace. Pourcel. (From Revue de 
Pig-Irons and their Use in the Foundry and Forge. +) E Adamson. (Abstract may 
of Paper read before the Manchester Assoc. of Engrs.) (22) Mar. 3 a 
Electro Production of Iron and Steel. (12) ‘Mar. 
Basic Open- Steel Without Scrap. the Ir Iron Trade Review. y 
cept Developments in Electric Smelting in Connection with. and Steel.* 
W. Harbord. (Paper read before the Faraday Soc.) © — (22) Mar. 10; (73) 
beginning Mar. 17; (47) Mar. 25. 
he McDonald Blast Furnace Charging Apparatus. (39) Mar. 
Cyanidation of Silver in Mexico. Hugh Elwes. (16) Mar. 16. 
he Holthoff Revolving-Hearth Roasting Furnace.* (16) Mar. 16._ _ 
teel and Wrought Iron Pipe.* Frank No Speller. read the 
Canadian Min. Inst.) (22) Mar. 17; 7) Mar. 1 
Effect of Sulphur on Silicious Pig Iron. G. Ward and A. H. Longden. n. (Paper eee 
read before the Society of Chem. haces (12) Mar. 17. 9 
Blast Furnace Gas Engines for Electric Power Generation.* (73) Mar. oe Tea 
A New Process for Refining Pig Iron. J. B. Nau. (20) Serial bontnn ing Mar. 23. 
Phe Baltic Stamp Mill: Lake Superior Copper Reston. * (13) M 3. 
Phe Probable Reactions of Hot Blast Moisture. Elbers. (62) Mar. 30. 
Notes on Concentrating Mills: A Typical of Samplers, Crushing, and 
Machinery in a Modern Concentrating Mill. Alfred Harvey. 


Metallurgic Practice the Black Hills, South Dakota 
-Windtrocknung und Turbogeblise.* Prof. Mathesius. (50) Mar. 1. 
-~Vorschlage zur Ww alzwerksanlagen. ‘Adolf ‘Rock. 
auf dem. Hittenwerke Société Usines Metall rgi- 
; ques et Mines de Kertsch in Kertsch, Siidrussland. Zeidler. (50) Mar. 15. 
Uber Gewinnung von Stahl im E Viktor Engelhardt. 
Serial beginning Mar. 24 
“4 


- George W. Goethals. (54) Vol. 54, Pt. A. 


Service with Telegraph and 


E. (54) Vol. 54, Pt. A. 
Discussion on Mining Engineering. ‘Bae. Vol. 54, Pt. 


Koksofengasmaschine. 
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SURREN T EN GINEERING LITERATURE. 


ye 


Improved Coal Drilling and Ore Boring Machines.' (22) Feb. 24, 
Recent Improvements in Machinery Installations o ‘Band: an 


“Weighing Machine.* (68) Feb. 25. 


Small Quick-Running Fans for Mine Ventilation: ‘The Advantages of Electrically 


Driven Fans: Records of Some Tests.* (45) Mar. 


Preparation of Anthracite: Changes Which Have Taken Pla in 
tice During the Past Twenty- Five Years.* (45) Mar. x ‘ 
Flat Top Mine.* Samuel H. Lea. (45) Mar i fact 
A Substitute for Blasting in Coal * stanley Nettleton. (45) Mar. 
Electricity in Coal Mines. (57) Mar. 3; (22) Mar. 3. 
Cerro Muriano Mines, Limited, Pumping Installation.* (68) Mar. 4. 


Conveying Plant at Village Deep.* (68) Mar. 4. 
‘Grading ome Indications and Deducti 8. Den: 


Ma 
Electric ing Plant tor the Comstock Lode Mines.* (27) Mar. 
= Grading Analyses. H. S. Denny, Abstract Paper read South 
African Assoc. of Engrs.) (16) Mar. 
‘Water Supply to Towns in Relation to eae a 
Pi before the National Assoc. of Colliery Mgrs.) 
Erecting Radial Cableways for Gold Mining in Mexico.* 
_ Timbering at the Chillagoe Mines.* T. J. Greenway. (1 
Improved Pu chinery.© 
hee High- Tension auli 
Conveyor and its Work at Derwent Collier Co. 
ve wien Journal of the British Soc. of Min. Students.) (22) Mar. 17. 
pplication of Electric Power in Collieries. G. M. Brown. (Paper read before 
the Rugby Eng. Soc.) (26) Mar. 24; Abstract (73) Mar.17. — 
ome Notes for Effecting Economy in’ the Use of Safety- oe 
ar. 
Pumping the ‘Comstock Lode Mines.* “Carl George P. de Laval. (14) Mar. 25. 
Coals and Lignites at the St. Louis World’s Fair.* Edward Ww. Parker. 


"Winding _~ Generally, and Particularly for Depths Exceeding 1000 Feet, 
with Parallel Drums.* W. J. Dam. (45) Apr. 
king with the Bucket: Some Devices for Guiding and Handling ‘Buckets in 
Shafts with Safety and Convenience.* (45) Pr : 
Bituminous Coal Washing. A. Harding and G. R. Delam 
Brown Hematite Ores: | Methods of Prospecting, Mining, and Washing. the Sof a 
— Tron Ores of the Birmingham District, Alabama.* W. R. Crane. | R ) Apr. - 
ie Coal Mines on the West Side Belt Railroad.* Semua) Sanford. (16) ‘Apr. 6. 
Springs on Rolis. (16) Apr.6. 
Miscellaneous. 


Bagjpecring Robert F Fletcher, ; Am 


Engineering Education. Calvin M. Woodward. (54) Vol. 54, i as ete i 
Determining the Capacity of a Cylindrical Grain Bin with Rocentric Conic Conical 

_ Engineerin Features of Belmont Park.* (14) Mar. 1 PE 

_A Simple Demonstration of the Prismoidal Formula.* £4 Apr. 


Some Street Lighting R, Watson. (Paper read be 
_District Inst. of Gas Engrs.) (66) Feb. 28. — ; 
A Rolling Road for Horses and Wagons.* Arthur B. Weeks. rl (46), Mar, ot. : 
The Construction of Section 2, Ri id Ex 
of Rent. of Commit- 
pr. ie 


Tre 9. Baker. (76) A 


Willer for Brick Pavements. Kemmiler. (60) 
_ The Modern Steam Fire Engine. F. En Loomis. (Abstract Of f Paper resented — 
before the Ohio Soc. of Mech. Engrs. and Steam Engrs.) (20) A tps 


Les_Moyens de Cc ttre ou d’Empéche Poussiér¢ M G. Forest er. a2 


Great Central Railway. Ma 
Goods * (21) Serial er. 
‘Steam Motor Carriages, South-Eastern and Chath am Rail wa (21) |} 
Private Owners’ 10-tons Tank Wagons.* (21) Ma 
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43 
New Style of Auxiliary Grain Door.* (39) Mar. 
ad Noth 
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-6-2 Type of Locomotive for the Chicago & ‘Western Indiana. (39) Mar. ek, yy ’ 
Shops for the Pere Marquette R. R. at Grand Rapids, Mich.* (39) Mare 
Incandescent Mantles for Railwa Carriage Lighting.* (21) Mar. 
Powerful Goods Locomotives and “High —— ’ Rolling Stock on the Furness 

Steam-Motor Carriage tor the Sheppey Light Railway; S.-E. and Cc. Re - Com- 

pany.* (11) Mar. 3. 
Six-Coupled Tank Locomotive for the Furness Railway.* (11) Mar. 3. _ ee) 
The Simplon Tunnel. (12) Serial , Mar. 3. | 
- Record of Treated Ties, A., T. & S. Ry. (18) Mar. 4 | 
The Denver, Northwestern and Pacific Ry.* W. FP. Hardesty. (13) ‘Mar. 9. 
High Reinforced Concrete Retaining Wall Construction at Seattle, Wash. 
_. Grek, Mee. 3. 
Track Klevation and at 


Locomotive Testin 
New ‘High Capacity”. Goods” and Mineral ‘Wagons on the Natal 
Railways.* (22) Mar. 10. 
Remodeled Passenger Station at La Crosse, Wis. * (18) Mar. 
_ Pacific Type Locomotive, San Pedro, Los Angeles & Salt Lake R. R. Co.* e (18) 
Progress on the Washington Terminal Station. 
a Advantages of 4-Cylinder Balanced Compound Locomotives.* (47) Mar. 11. bata 
Mathematics of the Paper Locati of a Railroad. J.C. L. Fish, A M. A 
Line Improvements between sedinamiiattin and Cincinnati, C., C., C 
-* Geo. A. Stearns. (13) Mar. 16. 
New Material for Smoke Jacks.* (15) Mar. 17. saa 
Chica 0, Milwaukee & St. Paul Pacific Locomotive.* (40) Mar. ve. 2%. ae 
- Blectric Traction. W. D. Young. (Extracts from Rept. published in the Be 
letin of the International Ry. Cong.) (40) Mar. 
per. Sand Drying Plant and Coaling Station. * (40) Mar. , 
sue Track Circuit Control of Interlocking Power Distant Signals. ce (40) Mar. 1 
_ Reinforced Concrete Tunnel on the Southern.* i) Mar. 
Improvements on the Cleveland Division of the B. & O.* 
The New Wheel Foundry of the Pennsylvania at Altoona. * 
os The Pennsylvania Freight Terminals in New York.* (15) Ma 
Improvements on the New York, New Haven & 
- Some Proposed Alpine Tunnels.* (12) Mar. 17. 
Railroad Gardening.* A. Reinisch. (15) Mar. 
A Simple Easement Curve.* Paul Sterling. (15) 2%. 
Supplying, Blectric Current for Plants. Anthony, 


The Northern Railway in the West. * RD. Willson. (15) Mar. 17. 
Coal, Sand and Ash Handling Plants at McKees : 
New Railroad Terminal at Washington, D. 
New Coaling Stations on the M, K. & 


8) Mar. 18; 5) 
New York Centra! & Hudson River R. Mar. 18. 
. ning M 

A Method for Standardizing Maintenance of Way Forces. i W. Church. 


( Pp . presented before the . 
g. and M. of W. Assoc.) (40) Mar. 2 
(Abstract of Rept presented befcre the Amer Ry. Eng. and M. of W. 
Ties. (Abstract of aon. pr a before th ion ‘Ry. ‘Eng. and M. ot W. 
Assoc.) (40) Mar. 24 
Uniform Rules Organization, Titles, etc. (Rept. presented before the Amer. . Ry. 
BEng. and M: of W. Assoc.) (40) Mar. 24. 
Signaling and Interlocking. Rept. before the Amer. ‘Ry. 
Eng. and M. of W. Assoc.) (40) M 24. 2 
Yards and Terminals.* (Abstract of Rent. DP 
. and M. of W. Assoc.) (40) Mar. 


a 


Ry. M. of Ww. 


The Bradford Draft G uge Tank Locomotive for J — 
raft Gear.* (4 r.* (40) M apan.* (40 - 
ie. 0) Mar. 10. 10; (15) 10. 
be 
— 
| 
W. Assoc.) stract of Rept aining Valve.* Fi 
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PAPERS AND DISCUS 
all PAPERS AND. DISCUS SIONS. 


in of its 


; 
HOUS FRAMING. 


> ‘Tei is 
outlines of specifications for round- houses are entirely new, but, 
by bringing before the Society what considers desirable con- 


_ struction, it it is hoped that the discussion may be of benefit in future i 


The writer recognises certain ap apparent or in- 

lag e, in the concrete-steel design (Plate XXVIII), there is show: eo 
a . This might more e appropriately be be made of 


oof materials. However, the greater dienes from the floor eda 


es question whether or not such additional expense. is is warranted, 


use of cast- -iron door posts is ‘They can be made 


ae. economically of greater thickness, and thus be less affected by cor- 
 -rosion. . The brittleness of cast iron occasionally seems to be an 


NOTE. —tThese papers are issued before the ‘date set for ‘presentation ‘and 
- eussion. Correspondence is invited from those who cannot be present at the 
and may be by mail to the Secretary. either oral or 


| | 
Bees 
— 
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APRIL, 1906, 
COOMBS ON 
ROUND-HOUSES 


thick 


10 
Lifting Windows 


180 
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Garand Gt 


= 


: 
umped the track on leaving 

“the turntable, er carried away the cast-iron door post. _ Although 


arches ‘fell, the roof merely sagged somewhat, cracking 


_ along the lines of the adjacent bays. Had the ‘post ‘been of struc- 


tural material, ‘particularly if connected with the truss, the two 
bays of the roof would undoubtedly have been pulled down. Wooden 
doors seem to the writer to be preferable, both on account of cost 


nd resistance corrosion, w when compared with steel doors of 
ither the vellialg or ordinary type. Lifting 1 wooden 1 doors, i in them- 


selves, are a neater looking contrivance than ‘the old swinging type, 


sj ‘get out: of order from minor accidents, however, and require a greater a 


height of building at the interior wall. | Within limits, the entrance 


doors should be of ample width, as ‘they are likely to be injured — 
either by a blow from a damaged cab, or on account of carelessness : 


Apart f the question of fire, wooden round-houses would seem 


adva antage 2 in Co cost and life over anything except, a & pro-— 


tected or concrete- e-steel design. The question of fire may bea very 
serious 3 one, but appears to be over- “rated. . Proper pipe connec actions, 


As will be noted by a an examination of the 


designs, light and ventilation have been made. important tactors. 
In these days a good working light is rightly regarded as. of great 
importance in all shops. Better results from Tabor, ease of inspec- 
4: 


inspection—and a a superior 


cleanliness and ovder, are directly traceable to ‘proper lighting. 


a round- hous > is one of the 1 places peculiarly in in nats of Ventilation, 


ns ‘running ‘across the 8 slope and thus acting as 


baffles to are very undesirable. The designs shown have 


f i been made to eliminate this trouble as far as possible. In the o a 


_ fashioned round- houses it is pipetted ae impossible to see the | 


3 “stration. 


lar conditions were literal 
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itm 
probably the maximum life of the 
several cases where trusses under sin 


ling to ‘Pieces at the period. If steel is to be sed 


having a greater of than the small 

angles frequently u: wed, and which are more readily painted cand i in- 
spected, should be used in ‘the design. In any case,’ periodical 

Smoke-jacks have been constructed of a variety of ‘materials, 
Wo od, cast iron, tile and asbestos have given satisfactory results. 


‘Smoke-jacks of thin, rolled plate have a very short life, and, in the 
- 


writer's estimation, are “not worth installing. 4 Wood lasts rather 
better: than might | be expected, and, in connection with, a fire- -proof 


economical and safe. iti Is not necessary to sand © 


features, light in and is. 
cost 


ameter shes out 4 ft, would | ite writer’ 


sf 


rosion marks them for an early grave. In cold climates the i 
spouts may advantageously be carried down inside the house to 


oe In designing a reinforced concrete roo roof, the question arises, will 
the | gases penetrate hair cracks, and attack | the metal? § Such 
tho ugh invisible, wi Il probably be present in any desi 
nless it is abnormally | heavy. The writer is of the “opinion ‘th 


no failure need be apprehended from tl this cause. 


Bagge - 


Certain the large ‘roads are now building round- ‘houses, 
"ranged to serve partly as ‘shops, by installing overhead ors cranes and 
sree. hoists, It is suggested that a a ‘portable gantry crane might be used 
houses where is not desirable to i incur a 


concrete 
iven in the foll 


| 
— 
— 
it 
i= 
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interior, thoug e exterior shou e well paintec 
Cast iron, if heavy, has a fair length of service. ‘tan 
— 
— 
é 
4 

Gutters and down-spouts, while necessary in some localities, are _ 4 
il 

— 
— 
— 
— 
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u 
— 
— 
The writer subm tion for a steel, 
unit prices vary, ofcourse, 


3 
2 


pls 


Tron 


ROUND- 


~ 


-TIMBER-ROOF 


~ROUND-H 


‘Tar and gravel or slag roofing. 


| 


Such differences in 


3, might ‘render one e of ‘the more 


“TABLE 1.- 1.—Loaps 


load = Weight of material. 
and s1 snow = = 25lb. persq. ft. 
‘Wind and snow = 30 Ib. per 8q. ft. 


Unit 4 Stee! Steel design.. 


Purlins.. 900 lb. 
( Girders. 


9 000 
9700 


Monitor sheathing (spruce). 
Monitor purlins (pine) 
Monitor raming (cypress) 
‘Root sheathing (spruce) 
Roof purlins (pine) 
Girders (pine) 
Columns ani caps (pine) 
olts 
Pivot windows (3 ft. 6in. x 3 ft. 
a windows (8 ft. 6in. <3 tt. 
Satin. ) 


Fixed (3 ft. 6in. x 3 ft. 


in.) 

Column foundations (concrete).. 
Roofing 

Smoke-jack 

Painting 

_ Cast-iron column base 


Brick wall 


Cast-iron column. 


Post foundation 


n.). 
"Window framin, (cypress). 
Double door. 


8 


| 2.92 cu. yd. 
1518 sq. ft. 


cu. 


‘ 
ss 
“i 
See 


$822. 2.38 


— ‘Prices. | Amounts. q 


UNPROTECTED-STEEL » 
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TABLE 3. FOR House OF 


Owner Bay. Fic. 2. 


Prices. Amounts. 


380 eB M. 
urlins 


Roof sheathing (spruce) . 330 33) 
| 


Pivot, tt ‘tt. 6 in. 
Pivot. windows (3 ft. 6in. x 3 ft. 


a 


= CO OF 
& OF 
on 


| 


§ Concrete . 


Roofing...... 
Smoke-jack 
Steel 


_ Brick arch 
_Cast-iron columns. 


| 


fe 
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* 
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windows (4ft. 6in. x 9 ft. 
 61in,) 
Window framing (cypress)....... ‘ 
= 


8 

noe 
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SPECIFICATIONS For Rounp-House or Woopen Desian. 
‘Foundation —The foundation ‘shall be of masonry and 
brick, te suit local conditions. 


sand i in the proportions of 1 to 
—All shall be of ne best quali thoroughly 
‘seasoned and surfaced on ‘sides. 
Sheathing wat spr 


Cross- ‘bridging 


-Long -leaf hard ine, 


— 
@ 
=o | | | ff 

— 

— «12.5 eu. yd. 

— 
— 


RO 

FOR House Coxe 
‘OnE Bay. XXVIIL 


Roo, and Center Columns. 

Concrete erstructure) 2. 59 cu. yd. 
Concrete (column bases) 
Monitor purlins (pine) ee .,B. M. 
Monitor sheathing (spruce) 


Fixed eis (8 ft. 6in. x 4 ft. 
0 in.) 


ft. 
ft. 


Valls. 


4 Concrete (foundations) 
Concrete (core of door post) 0. 
Window frame (cypress) 
door (12 ft. 8in < 16ft.).. 


able. 


faces shall be six- cut. 


Windows s—The windows shall have box frames. “Both ‘Sashes 


"shall be hung with best flax sash-cord, steel axle pu pulleys ‘and iron = 


counterweights; and shall be provided with strong sash locks. 1 Th 
be of “thick, Ameri can, 


suitable ‘and approved operating de device 
and shall operate from the floor o of ‘the house. 


Each half “door have four 


one bolt. and chain to the pair; door-stop and <drop- bolt at the 


bottom properly fastened to ‘the floors and thumb- latch. 


latching post , and suitable 


— 
po | we | 
250 | 507 | 
0.07 | 5-80 
Caps.—Lintels and sills for wall windows, and cap 
— 
— 
— 
— 
& 


heavy hooks» provided to hold the open. Certain: specified 
- shall have small entrance doors op opening outward. 
int—All nail and screw sents shall be and 


Roofing. —The shall be of | of tarred felt, 


over resin- -sized sheathing paper, and covered with a uniform 


thickness of pitch and slag. 


‘SPECIFICATIONS ror Rounp-Hovuse or Desicn. 


Steel. —The steel shall be open open-hearth. 
‘Ultimate tension... .62 000 to 68 000 


Elastic limit of ultimate. 


The steel shall be from oil, dirt von. . Care shall be 


taken to obtain a ‘good ‘contact between the steel and the concrete; 


and of rods, as shown on the ‘drawings, shall 


material in the concrete shall 


by part of Portland cement, 2 ‘Parts of sand a" 4 parts of 


‘Cement. or other of Porn ‘cement 


not more than 


Tnitial ‘set: Wot less then 30 
Tensile strength of 1 sq. in. 


— ite lead 
tar, All woodwork shall receive two good coats of white lead = 
tm: 
lz: 
— 

— 
— 
— 


7 


LZ 


4 


HOUSE 


PROTECTED 


> 


— 

|; 


coment, otherwise, shall be i in the 
tions, for Portland cement, of the American Society for Testing 
“Materials. — The tests V will be. made i in conformity with the standards 


"recommended by the Special Committee on Uniforn Tests of 


Cement, this Society. 


7 


d 


stone shall be hard, sound limestone, free from dirt t 7 


immediately before using, and any. has begun to- 
set shall | not be used. The stone shall be thoroughly wetted a 


mixing. The sand cement shall be well, mixed 


the stone and water, and the whole shall be mixed again until the 
is thoroughly coated. consistency of the concrete shall 
such that water rises the surface without the 


“quakes” when additional ‘quantities are thrown i 


Forms. be practically unyielding» 


under loads or ramming. g. Facing planks ‘shall be dressed on 


side and two ‘edges, and closely jointed. forms ‘shall be left i in 
structure 
= remove irregularities. ‘The lagging shall be at 
Laying Concret concrete shall be laid in 6-i 
hereinafte ci fied), and rammed. ‘The r 


‘shall be v worked b the forms so as “to brin 


er s 
ac 


mortar the face. Each column, girder, sill and “intel shall be. 


laid continuously, a, » on each of ‘these, work | shall not be — 

intil it is completed . The roof slabs ‘shall be laid 3 in one layer an 

continuously from girder to girder. On laying new work 


that which has” already s set, the latter ‘shall be cleaned and ee 


= ‘cement mortar placed be between. petel join n girders on walls al- 
poor set with eft rough to form a bond 


ith the | slabs. No supers truet ture shall be laid 
eezing V weather. surfaces shall be -spri inkled | for 


— 
— 
— 
— 
dimension; and, in the fo more than 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

4 
4 


ROUND- HOUSE YRAMI 


Week, and kept covered with straw or canvas for three om- 


ded materials or r used as walks, 


Roofing —The surface of the shall be well swabbed with 


coal- tar pitch, and covered three layers of roofing felt laid 
with” overlapping joints. Each layer shall be swabbed with pitch, 


and ove over r the top surface thus made there. shall be mewead a uniform boar 


3. On this surface 4 i in. 


3: concrete shall be laid and also an additional 2 in. of we wearing» 


surface composed of 1:2:4 concrete, finished with alto 
cement and sand ‘surface. ‘These layers shall be laid as cone 


and given a a Q-i -in. crown the ts. 


After 


oughly ‘compacted with heavy toa a practically level surface, 
y On this shall be laid a 4-in. bed of good “dead end’ ” cinders, ‘rolled | 
Fc with a roller weighing not less than one ton. _ Above e this shall be 
4 placed 2 in. of sand thoroughly rolle led. On thi this surface whi 
be given a 2-3 “in. crown between ‘the pits, shall be 1 laid t the brick ick floor 


Papers.) 

axpansion.—Over ever ourth girder there sha e a halved | 

3 — 

| iim 

After excavating to the required depth the subcoil shall he thor- 

| — 

| 

| iii 

3 

brick, laid closely together, on edge, breaking joints. 

Che floor shall be given a final rolling to an even surface, and the 

joints shall be filled with 1 to 1 Portland cement mortar. — 
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‘This Society is s not responsible, asa body, for ‘the facts and opinions advanced 


= Wi here such defects a arise ‘in use of 1 stone 


appear, ix in 1 which both stone and mortar 


to be excellent. . In ‘such cases evident that the question 


Sometimes a a heavy and heavily loaded column is found resting 


foot-box made up of plates: ‘riveted to the ‘bottom of the 
‘columns with a1 angles riveted to the lower edges 0 s of these plates, and 


= a horizontal plate having a an area of seven’ or or eight times s the 7 

ee - area of the cross- -section 0 f the column , and supposed to distribute” 
pressure over the “area covered the plate. his is 2 an ex: 


ees case, and does not t occur as as often. of late years as it did earlier; 3 
there have been ¢ cases, within few years, “where ah heavily 


a ‘Notes. —These papers are issued before the date set for presentation and dis- — 
—_ _ Correspondence is invited from those who cannot be present at the e- 7 
meeting, and may be sent by mail to the Secretary. - Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when — 

dinally closed, the papers, with discussion in in Transactions. 


~ 


— 

— Ins ed the effects of such loads upon exi | & 

| 
— 
— 

— 

a 

= 


a 


4 
loaded column rested on a casting so shallow that ‘it could eel 
‘nearly distribute its load over the whole area of 1 the ‘base of the | 


Th writer has in mind one case in which a heavy col 

rested ona casting; : and the casting rested ona large nest of rollers. 7 

‘The outer ends of all the rollers: and the outer rollers at each end 


ere 1 It is not easy | to distribute 


‘enormous concentration of over a ‘sufficiently large: area 


give e the proper unit: pressure. over the whole a area; but this 
i « done, and it 3 requires greater height : in proportion to the base of — 


than is in many cases given 


Having | proportioned the foot of the attention 


"Supposing the bed- ed-plate its, “whole load 
s entire. area 2a equally. The: ‘question will arise as to how 


only but with safety), in the top course, below the 
and how far it can go without absolute detriment to ‘the 


: work. e ‘Tf it is extended more more than about 2 in. per foot of thickness _ 


of the course, no perceptible advantage w will be gained. 
it must project sufficiently to the pressure 
within proper limits, the weight of t the sonry, pot 


-. -= nd pressure, and, ‘if it is te to rest on n concrete, to to keep th the ciple 


on td @ con ete within roper | limits. 


difficulty, with trying to extend the masonry too far be- 

& yond ‘the bed- plate, is s that the: stone may crack, and, if so, it will — 
start under the edge of the bed plate, and the crack may incline 


still further under the bed- plate at the bottom ¢ of the course. 2. ~More- 


over, with too large a mass of maneeny, there is a tendency to p put the 


best n ‘masonry outside, and a poorer. quality within, In case 
the poorest masonry sustains the load, . 
pedestal of a bag filled with sand. 
sure to burst, whether r made of cloth or masonry. 


Fig. 1 represents two courses made of cut e, with: 


= the writer thinks it is best to have the center of pressure on | 


4 

_* 

| 

im 

4 — 

+ 

fas 

— 

iim 
— 

med excellent resulta, 

ima 


each” column so nearly that the 
nee between e 


shall be about to ‘the sum of ‘the 
distances of ‘the extension of the 


of the and then build the 


git 


pier in such a manner that there ‘shall be : a 


pedestal of first- class masonry under each 
4 4 column, similar to that of the single- column 


foundation. But the pedestals must 


bonded to whatever m masonry is is outside of or these pedestals. 
: In some cases, where the load on one column is very ‘great, a 
in order to its load over the area” 


7 


‘the column cal 


en such a taper that its lower end — cover a a space co equal to hal 


ae 


“thee in both cases, ‘must be | 
other rays of accomplishing this result, but it is s doubtful if, on the 


score shane, are any y better, 


sometimes find them similar to 

s trouble | might have b been avoided a of 
to the 1 right- hand portion diagram. the 


‘ 


- 
— 
— » 
| 

— 
— 1 
4 
— 3 
— 
— 


area O 


the stones under the heavily loaded portions more 
strength of the stone will safely susta 


so that the area of its base, in proportion to that of a 
shall be equal to that of the weights they respectively sustain. _ 
whole idea is to use the pedestal form, and not to q 


ie 


+ 


THE IRRIGATION: “SYSTEM OF ONTARIO, | 


\—ITS DEY 


BE PRrEs NTED Ma May 1905. 


exacting toe “high duty maximum 


giv 


3 ‘The results a ‘accomplished have ve been 80 § satisfactory and p pronour 
United State Geological Survey. projected this ‘system 


detail, upon | ‘a relief map, for the purpose of exhibition at the St. 
Louis Fairs the writer photograph (Plate XXIX) 


wn on the selief map is Mount S 
with an elevation of 10 080 ‘ft, the ‘8 math ‘side of which is in | 
the catchment area of the San Antonio Cafion. This cafion has an 


— = 
— 

8. 

— 
— 
— 

t lling conditions in the 
— 
x2 resentation and dis- 

| may be sent by mail to of Proceedings, and, when 


E 


C. 


soc, 


PLATE XXIxX 
AM 


APERS, 


TRASK ON 


RIGATION. 


R 


RELIEF OF ONTARIO, CAL. 


— 

— 

— 


ea wal about 23 sq. miles, iti an elevation of 2 200 ft. at the 


it debouches upon the plain. From the mountains 


to the south, at the lower Timit of the colony, 8 miles 


= 


ecafion, has an elevation ( ft. T 


the San Antonio Cajfion, to gether with its water supply, have 
_ the ‘development ‘and use of water power an ‘important adj {junet and 
4 - factor j in the design and consummation of this irrigation 3 


On Plate XXIX the points, A, B and show the Jocations of 
Power Planis Nos. 3 2, respectively; ;D ‘and E indicate the 


CALIFORNIA IRRIGATION 


locations of underground water supplies ; which are pumped from 
gravel beds; .F marks: the po position 1 of the lighting ‘sub-station; and — 
mand 7 y “represent the locations of the San Antonio and Cucamonga | 


cation. —The_ Town of Ontario is located in ‘San an Bernardino 


Angeles, and 


It ‘extends from ‘the Sierra Madre 
“Mountains | on ‘the north, 7 to 8 ‘miles southward, ‘and has 


average width of about 3 } miles, with a population ¢ of 4000. ‘The 


colony was surveyed and opened to settlement i in 1883, and 
cipal industry, to which it owes its development and present 


is the ‘production of ¢ citrus fruits. Just as good ‘soils are to be found 
both east and west, but, without the water supply, which originally 
consis sted of one soure ce, the San Antonio Cafion, the place would 


its inception, has been i 


poration; and, excepting the initial work 


t ha 

extended and developed by this company to meet the present exact- _ 


ing ‘Tequirements of stockholders. The San Antonio Water > 

Company is a mutual company, one , of the first organized in Cali- eee 

fornia, and, as such, has been an object lesson and pattern to which 

more recent ‘communities | have looked, ‘and from the experience of 


which they have profited. stock i is. owned by the owners of the 
realty. It 


ept such profit a 
realize from the use > of the water on their lands. 
to acquire | 


ot, 
im 
a 
4 
— 
i 
p of the system. from 
nio Water Company, acor- 
— 
for them, there being no dividends or 


C ALIFORNIA IRRIG. ATION SYSTEM. 
water rights and to construct an electric plant. For this a 
, the Ontario Power Company, 


ge 


Water ‘Supply .—The original s ‘sup ply was by grav ity, being one 
half the discharge from San Antonio Cafion was first in- 
by tunnel | developments, and by pum rom 


7 


ous | flow—and the average duty of this water is 13 in. to 7 acres. 

— the early days of the c colony, the promoters discovered that 
BES 

there would be insufficient surface water from the San Antonio 


— Cafion to supply & all the re requirements of their enterprise, e, and began 
the construction n of claimed be a bed- tunnel 


‘This tunnel has cross- -section 34 by 6i ft. and a of 


3.000 ft. ‘upper 600° ft. penetrated bed- rock below 5: 


q 


ft. below the creck bed. "The cost was $50 000, “a 


the past fifteen years show an average July © output of 


ae Fig. 1, Plate XXX, shows the x mouth the tunnel the 


measuring weir. 4. Mae time picture was taken there were 


about 150 miners’ in. discharging from the tunnel. Later, the com- 


“Cucamonga” tunnel, which a discharge record of about 


pany ny acquired another tunnel, east of the ¢ colony, known th 


miners’ in. While ample for all demands in years average rain- 

fall, this gravity ‘supply wa: was insufficient for r years of drought. To 

Cant the needs of dry years large | tracts of water- bearing lands were 
purchased, both h east an and west of ‘the e colony, at Claremont and Cuca 
monga. Fifteen wells have been.se sunk, and pumping plants installed, 


with the r result that ‘the company is able, at all times, to > supply the 


Pipe System—The whole colony, is piped water. 
delivering water to domestic ‘users through iron pipes; or, 
n the cs case of to ‘some p point high 


— 
— 
— OL ts Herd Ut 
— 
= 7 
— 4 
4 
gives about 700 mi - 
700 miners’ in. as th = 
— 
— 
— 
| 
—" 
— 
— 
— 
— 
— 
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Fig. 1.- Moura oF San ANTONIO TUNNEL, 


| 
.—Power Puant No. 1, Tair 


a 


> 

&§ 

— i & 


CALIFORNI hing SYSTEM. 


8 to 40 in. system is and economic in that ‘in 
Joss of water in distribution i is s practically x nothing. Iti is fitted with os 


“measuring w weirs, , division boxes and turn- -out boxes built of conerete 
and | so designed and arranged as to. ‘permit: of rapid and complete oe 
control and distribution of the waters from the several sources 


— the company draws its total s supply. 


~ Four large mains deliver to the colony the water Sim the four 
sources, viz., San Antonio Cajion, Claremont, Cucamonga tunnel 


oe: 

and Cucamonga gravel 1 beds. Supplemental distributing and 

agonal mains have been laid throughout the colony at different 


"points, : and i in such ‘a manner that those se in « control can readily shift 
the supply from a different § sources to different: sect 

hereby i n equal subdivision of the water to. 
Lateral pipe lines, mostly 8 in . ine diamet 


on lot J mile apart, throughout the 


system, in in detail, ate in Table 


1 anp Cost OF THE ‘Ireigation i Dera. | 


0:60 


ans 


o 


20 vitrified pipe 
cement 


“a 


S 


14 Fs, 
cement 
vitrified 
vitrified 


WH ARR |! 


| 
= 
— 
colony, 
| 


the San Water | Compan ny in a 


to develop its own water power in the cafion, not only to supply its Be 


own needs, but for sale a and profit. This plant, ‘completed i in 1902, 


for se 
lying a all Tightin ting ¢ demands of ‘the ‘colony, pumping from 
: ee company’s 8 wells, and contributing a a considerable surplus to ad- 
joining sections for various purposes. This ‘is the t third plant to 
utilize the San Cafion water power, and it has p proved 
Fig. Plate XXXI, and Figs. 1 and 2 2, , Plate ‘XXXII, show 


a 


plant; Figs. 1 and 2, Plate XX XIII, show the ‘sub- “stations; Fig. 2, 
Plate: XXXI, shows the laying of the pressure pipe; Fig. 2, Plate 
shows Power Plant No. 1, with its tail-race and intake to 


} 


i Plant No. 3, or the San Antonio Water Compan; y plan ; and Figs. a 
and 2, Plate XXXIV, show Plant No. 2. Plants No os. and 2 are 


the ‘Pacific ‘Light a and ‘Power Company, of 


» 


ae Plant No. 8, as the property, of this — became the 
important factor in the perfection of this irrigation system. It 


rounded. out the completed design to such a 1 degree that the 

ment i is able—at a nominal cost—to maintain a constant and ample 


=a —_ of water for a consumers, notwithstanding the great fluctu- 


tions ‘in tl the : annual rainfall. . Iti is located at t B, on on Plate >» XXIX, 


t. The principal part of thie conduit is cement 
crete ‘pipe. AY portion of of it is. laid ‘through tunnels, ‘the remainder 


E700 ft., , the water 


Ap s delivered from ‘the end 0 of ‘the gravity line, northwest of the —, 


house, 1 


= steel, ‘the remainder or lower end being of 20-i -in. -welded 


The Pressure were re designed with a factor of safet 


“Bes in the station consists. of three ‘connected 


w. General 


— CALIFORNIA IRRIGATION SYSTEM. [Papers. 

— 
— 
— 
— 
— 
— 
— 
— 
q 
— @ 
— 
W a part of the line, com- 
osed of steel inverted siphons, crossing 3 
—— 
— 
— 
— 
a 
— — 
=The units are similar, and each is 
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=. 


bya a Electricity is generated at 11500 volts and 
is transmitted direct to. the sub- stations at this 1 voltage. ‘The 


tion building is of stone with a steel ‘roof and is ‘sup olin with a we ie 
traveling crane, The equipment is the latest and best put ¢ out .< 
General Electric Company and the Abner Doble Company, who, 
‘together, supplied the entire installation. The normal output of 

is 750 which, at times, is by over- -loading. 


= The ‘writer made tests of these u units, and found the three to ~~ 


an average efficiency of 17 o at the switchboard, t the efficiency of | 


Near the station the company built two stone cottages for em- 


ployees, and in the rear there i is a for and experimental 


wash boulders and 
neatly equipped with boar rds, tral nsformers 
=—_ ssories. Pumping operations are directed from the upp 
one man being sufficient to operate as many as eight w 
within a radius of a mile. T The ; well equipment consists of a 


a centrifugal pump, and, properly 


‘revo 
LW. with 
ne all accessories, complete i in place. 
- Lighting sub-station, building and equip 
system, meters etc. 


Conclusion —The natevel at Ontario made it possible 
irrigation ith-a a high degree of economy an and 


| iii 
iii 
&§ 
— 
— 
— 
ii 
— 
7 
_ 
cost of the electric plant was as follows: = «= — 
wee 898 


AAG 
T 


‘maximum utility. ‘Th 
first develops electrical energy to pump additional water from the 


gravel: beds below, to to light and to heat the homes of the ° people, an 
to propel the sti street car lines of the colony; second, it irrigates ‘the 


orchards lying” on . the foothills and above the e gravel beds of the 
a ‘pumped ws water supply; : and, third, that portion . of the water not con- Re 
by evaporation and plant life sinks into the gravel beds 
these shin n g the storage be 
pumped the surface and used ag n for r irrigating o orchards at 


‘The conduit ‘system, closed ar and adequately pro- 


vided with division weirs, measuring boxes and | gates, delivers the 


su o consumers withou oss. 
_ The initial work on this system was under Messrs. Chaffee and 
Dunlap, engineers, who interested with the Promoters of ‘the 


In 1887 ‘the writer took: charge of the works, des signing 4 


HL Sanders, M. Am. Bon as engineer for Electri 
Plants Nos. 1 8, the writer acting in ‘the same capacity for 


Electric F Plant No. 


4 
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OF CIVIL ENGINEERS 


PAPERS AND DISCUSSIONS. 


‘William Cain, M. Am. Soe. in his book Concrete 


a determined by. the Tine of resistance, 

t and moment acting simultane usly ona 
section is not clearly understood by some designers. 

: Let t be the » vertical distance from the e gravity axis to the line of 


resistance, Then, if the arch ring is. properly divided into small 
Jengths, the following fundamental | conditions an arch 
a. without hinges: = = t= = 0, 3 t * = 0, and 2 tyes 0. In which 


= 5 

are the ¢ co-ordinates of any point. Briefly, the | preliminary 
work is this: The external loads having been determined, a load 


papers are issued before the date set for presentation and dis- 

; cussion. Correspondence is invited from those who cannot be present at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the papers, with in full, will in Transactions. 


4 
| 
; 


“REINFORCED CONCRETE ARCHES. 
laid off, a trial pole ‘assumed, a equilibrium 


is drawn. | _ The true closing line of this polygon i is then determined. 7 
It is a common practice to find four. lines. of resistance corre-_ 


‘sponding to ‘the arch ‘fully loaded, three-q -quarters loaded, one- 
“loaded, and one-quarter loaded. 1, Any 1 method of lessening the labor 
of determining the closing line for. the trial equilibrium polygon i is 


desirable, since there must be a trial polygon for each loading. 
One object of this paper is to set forth a short method. 
Let Fig. 1 represent an outline of an arch ring w ith a a trial 


equilibrium polygon ‘Ioeated. Let mm be e the true closing line. 
By Cain’s method, a trial dais line, n n’, would be first aneieak 7 
_ Now no restrictions being placed upon the > position of fnn n’, , it will 


Pry 


be assumed ¢ entirely out of the trial polygon. In In this same figure, 
let A Ct be any right triangle i in which AB covers all the ordi- 
a: nates covered by the trial polygon. ‘Treat all the ordinates included a 
eee. in the triangle as forces, finding their resultant i in amount and po- 
sition. ‘Similarly, as per Cain’s method, this resultant is trial 


, and ‘will be located to the right of the center of the arch. 


like trial T is found at the same distance to the left of the ¢ center. 
By ‘this method T T always. 
ys. 


The omen of this f this proposition is is so simple that ‘it will 
ordinates 


"position of the trial T's, which is same as for the T” 8, we 
find the true T’s as per Cain’s method. for the 
closing line can then be computed. 


In the ; above expressions, — “<e* a constant. Let n = the 


number of divie isions in the CB CBin 


ex essions, Va 


— 
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-FRONT ELEVATION OF LIGHTING SuB-STATION. 


-STAT 
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apers. 
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axpressions 


t rts. 
h span into part 


quirements for this condition, the reader is ‘to Cain’s 
Solid and. Elastic Arches.* If these ‘Tequirements 


‘met computing the reactions of. draw bridges. ‘The writer 


Am method of calculating m and v m’ , the ordinates of ‘the 
line, will now be deduced. before, assume a right 


ignored, the error is probably 7 small. A somewhat similar condition 


e, A BG, Fig. 2, having its divided into equal parts. 


ong ee be the tangent of the angle at A. . Let n n equal t the number of a 


sp: The remaining symbols are re evident from 


parts i in the 


Distance tral an = as (1 +4 
+1) 


‘ 


tt im | 
é 
— 
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r= 


he 


rue T d. Let ‘a be the distan 


The ‘distance e between 7" and 


n of course, equals a +b Take origin of 


Then Ra= 
Ra 
23 (2 n - 1) — 
‘Using these for true T’s we have, as 


28 s(2n+1)—3ns8 


7 
* single pa paper. For or this reason the reader i is supposed to o be familia: 


figures shown | are not | examples of of an arch 


sistance is chown. 
ee the true closing line and true pole are located, 
resistance can be drawn i in its correct position in the arch ring. It 
ean then be seen | where the line passes out of the middle third. . ies : 


Wherever the line of resistance passes out of the 


of the concrete. “The: center of gravity ‘of the 
is thus the as the plain section he moment 


line of resistance from 
produce te tension in the unless te line of as 


concrete section. 


the direct and 


| 

| 

=| 
| ia 

& 

| 

— 
— 

7 iia 

There is only one set of formulas, as 14 
— which seems to show correctly the effect o! 


et these formulas are applied ‘section in which ‘the ‘line of 
passes within the middle third, it will be f found ‘atthe 

- This middle third theory cannot be too strongly emphasized, uci 
seems somewhat. prevalent: that steel is required 
_ wherever there i is moment. it is only where ten- 
in the concrete is produced. 


Age of J January to Apri 1904, ‘conta 


ned a a series 


‘applied too 


pass out of the middle third. Rai rein 


lroad engineers build reinforced. 

eonecrete arches with considerable depth of ring, almost the same 


r a voussoir arch. ‘This being case, the line of resistance 
not deviate very much from he middle third, in the 


= for | a deep ri 


-_ if steel is put in for m 
‘The use of stecl to ‘prevent 
ler consideration. 


ouch a ting 


in the e graphical of ‘the arch, emphasize the 
-middle- third theory, 


See pages 38 and 39 of pamphlet. 


= 


— 
— 
— 
— 
— 
sued in pamphie ified.* A reinforced 
— case of combined 1 good joints 
1ows that the v one the ling of 
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— 
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q 
— | 
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PAPERS AND DISCUSSIONS. 


This Society is not as a body, for the facts and ‘opinions 


OF THE SPHERICAL OR 


REINFORCED ‘CONCRETE OR M ‘AL. 


M. Am. Soc. C. 


To BE PRRSENTED JuNE 1905. 


1.—The domes will be considered in this p paper are 


solids of revolution, as. to figure; ‘and to be constructed 
material such as metal or ‘seinforeed of vy 


ma 


whether of reinforced or that pond 
that follows rs pertains to ‘both classes of domes. . Both analytical and 
graphical methods of solution will be given, though the former only 
applies to the spherical « or conical dome of constant thickness, w 


in the latter, no such restriction is , imposed. | _ Another | advantage i in io 


NorTs. —These papers are date set for prensutation and dis- 
cussion. Correspondence is invited from those who cannot be present at the 
ok meeting, and may be sent by mail to the Secretary. Discussion, either oral 2: 
a written, will be published in a subsequent number of Proceedings, and, a 
ch’ Gnally closed, the papers, with discussion in f 


a 
— 
— 
iii 
— 
a The masonry dome can 
Lit has been considere can only resist compressive stresses, and, as 
considered somewhat in detail by the writer,* it willnct 
recive social mention in what follow. It may be remarked, how- 
| ning the upper part of any dome, where | 
a 
2 


the graphical method lies. in its simplicity and clearness in 


preting: results exactly. In this way it is an aid to ‘the analytical 
= 


method. 


In Fig. 1 i is s shown a dome in which the s is supposed to be 


4 generated by r the vertical axis. 


erated, using a curve or 


similarly 


ger ate 
De — figure for the genera g lin e. If we pass, through the axis, 


wo merid meridian planes an angle, with each | other, we cut 


a crown. The curved edges of crown €vi- 


dently lie in horizontal ‘planes. is convenient to call the 


7 7 of the cro crown, DE, between the two © meridian planes, 


a voussoir, though, of co ome, there are no true voussoirs in the metal 
or concrete dome. 


_ A voussoir is thus the portion of a ‘included 


contiguous conical joints and between two meridian sonics which ee 


The ‘upper part ¢ of the dome, under the influence of gravity, tends 


ll to fall, and thus induces cena at all the supposed joints; the mag- am 


‘nitude of these stresses it is the object to find. The voussoir, 


as of the crown, DE, is subjected to horizontal pressures (or 


its vertical and likewise s sustains a | meridi- 


— | 
— 
— 
— 
— 
— 
— 
— 
— 
a 
— 
— 
— 4 
ae 
— A a 


OR CONICAL DOMES, 


t acting upward on its” lower ‘conical f ‘ace. 
on the -voussoir, which must be in equilibrium, are 
a its own m weight, the two » forces, g, and the two ‘meridional thrusts 
The latter are called meridional thrusts because aoa 
ridian plane dividing the Voussoir in half. 


is first found, and from it and ¢ the e given | angle, q 
"computed from the ‘formula Since q, q are both horizontal, 


— A B, Fig. 2, where Q, course, bisects the and 
-q, q act perpendicularly to the vertical faces, and hence to the a 


drawn at A and T he sum ¢ of the parallel to 


‘The = =) q sin. 


3 eV we will suppose to be « in eireular- m 


Here, Q is the resultant of the forces, q, q. If 


in the figure, cause compression in DE 


—- if Q acts 1 to the right, ‘the directions of a q 


and tension is exerted in the Sat, 


= circular steel band 


a. a portion, . i B, of the hoop, subtending the x very small angle, Y, a 
the ees ter n, 7’, in the hoop, Fig. 3, is similarly prone to b 


Be — 

: 

4 
cue 
will suppose n very lar, an be 4 | 

made to differ from sin. DY GS SmaI a quantity as We chouse, by 

iG. 2. . 3. 

— 


SPHERICAL OR CON ICA Papers. 


that T, T and in F here opposed 


Graphical ‘Method. r be the radius, in 
the portion of the d dome, F Fig. indluded, ‘between th the two two. 


“ae 


meridional planes, 


/ 


a 
g. 4(a), this center line “is represented. by ‘the Parad 


deser cribed with as a and r as radius == = a= A C. 
The axis, a4 4 is vertical. T Divide’ AC into any number of equal 
in the e figure), each of length a, and. ‘draw horizontals 
through ‘the points of division, meeting” the curve at c, 
ig ot The area of the ae generated by revolving any of the ares, tse 
about. A each having: the altitude, a, 
Q r and the weight of the corresponding g shell (or 
“crown” of Fig. 1) is, if the ‘material weighs w 
2 t. weight of the 


7 


— 
— 
— 
— 
— 
— ia 
— 
— ae 
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SPHERICAL ¢ “OR CONICAL DOMES. 
This represents weight of the successive voussoirs, ‘Ae, 
..., of Fig. 4(a), as the succcessive ares will F 


irs. 


- ete, so that the measure of each line i in the force diagrams must be 


‘multiplied by to give e the true result. Of course, ‘the scales used 

a in Figs. 4(a) and 4(b) should be as eas large as convenient. 0-10 
not generally of the length, A It was drawn so in the figure 
to suit the conveniences the pa; page. The meridional thrusts 


“draw 01 ¥, , , perpendicular 1 ‘the: ‘radii 


give t he divection of the meri ional thrusts at Cy fi 


is no thrust at the summit, A, since the surface of the onical joint 


there reduces to a line and there can be no pressure on a line. — The — 
forces acting on the first voussoir, 4 A ¢,, are its weight (represented 
4 by 01i in a Fig. 40), the upward m meridional thrust at C1 and the two 
the resultant of which replaces them triangle of 
forces, 0 1 1’, formed by drawi ing a horizontal through 1 to meet 0 1’ 
at 1’. On following around the triangle in the order 0 1 = "0, we 


see 1’, acts to the left; hence the forces, 


101 


cause » of ¢ course, at the intersection of 
the tang ravity of iy 
oussoir, A not be necessary, though, | to find the 
position of any of the Q's. 
‘Draw, in Fig. 4(b), through 2, to meet 


a shown. force diagram for t 
second voussoi is 0 0; 0 “representing the downward 
_ meridional thrust at ¢ C13 Vb the weight of the voussoir; and h 2’, QQ, 
and 2’ the upward al thrust exerted by the third voussoir 
“upon the second at, Cy. Since Q. acts to the left, ‘the crown in w 


7 : in 


the second d_voussoir is placed is everywhere in “compression. 


construetion is ‘continued as before all ‘the voussoirs,, as shown 


Pig. 4(b). About ¢ cha 
to o the left above cand be delow t, to the righ 


q 
; 
Compute r a w t, and, to any scale, lay off on the vertical, 0-10, 
— 
— 
| 
— 
— 
| 
Be 
— = 


is 0 Tee 0; 


7 representing the ‘thrust at Cy, Te 

resultant ‘of the corresponding = == 8’ the: weight of the 


Voussoir, and Ot the upward meridional thrust at exerted 
by the ninth voussoir upon n the eighth. ‘Since 7’ ¢ acts to “a ‘right, 


there is tension exerted on its. vertical ‘faces throughout the crown, — 


ey 
= which vous. voussoir, C, Cys is a part. 3 Qi is greatest n near the summit sane é 


near the base, and least. aboute, 


Ina concrete dome, the tension around the 


crowns can be be resisted ‘ely by a an ‘encloved steel hoop, preferably 


ay shaped | so as. to - a mechanical ‘bond between the ‘steel and the 


Meridional Thrust per Unit Length of ‘Horizontal C 
 cumference. —Since the weights of successive -voussoirs” were as-— 


sumed to be 0 2, ete., the numerical measures of the lines 


in in. Fig. 40), representing meridional thrusts, values of Q, ete, 
wa ee each be > multiplied by 7 to ge > get the true e thrust, ete., . in pounds. a 
‘Thus the meridional thrust at c, cis 0 2’. thrust acts on 


horizontal width of voussoir -—-~ W Yo, if we eall y, the radius 


et the horizontal circle at Cy zi Hence, the meridional thrust per un unit | 


of length of horizontal cireumference vo divided by Yy 0 


In this way we find the m thrusts per unit of length of 


circumference 


2’, 0 3’, the of used i in Fig. 40). The thrusts are 


a thus us given in in pounds. | . They each act on an area, 1 X t= — t square 


» nearly, 80 0 that, on on dividing a any thrust by ¢ we -¢btain the unit 
tress, in pounds per square foot, on ‘the’ conical joint at that depth. | 
increase in going : from At to 


Average Horizontal Side 7 Thrust (or Pall) on the ertical 


Meridian —Let us con 


— 

— 
— 
on 
— 
— 
— 
— 
— 

— 8 Be 
— 
= 


sider the second voussoir. For it b 2; whence, 7 Equation 
the thrust around ‘the ‘erown,” inc 


the | ength, in feet, of the are, be designated by 


then the a average side ‘thrust on the vousois, per unit of length ¢ 0 


a f 


and the stress 


the are, in n feet. = 8, 


"around the crown it in which -voussoir, ¢,C,, lies, per unit of length 
at 
of meridian, i is ——; or generally, if w we e designate the horizontal p 


Me 


on the vertical faces of voussoirs, 


unit of » Tespectiv ely. 
These ratios are ‘greatest for the highest and lowest voussoirs. 


_ 6.—Hoop Tension. = et us conceive that the dome only extends | 


A to the horizontal circle through te where i it is supported by 


cylindrical wall. The part of this wall, or abutment, contained 
n the two meridional planes making an angle, oo, with each 
must be capable of resisting the downward “thrust, 04" 

‘pounds. If it is too narrow yw to withstand the horizontal component 


of this thrust, o 4. 4 pounds, a steel hoop may be made to encircle 


dome at the level of and, 


te., in Fig. 4(b), § since 01 4 = hoop tension, measures 0.3. The point 


of maximum hoop tension is really at 0.618 r above C, Fig. 4(a); but the tension = 
iffers from 4¢ reciably, dent 


> 
— 
‘meridian, is area, — 
i= before, b 2’ means the numerical measure of the line, b 2’, 
— 
= 
= 


rt 


OR CONICAL DOMES. 


Similar! ly, ‘we can suppose the abutment successively 

consequent hoop tensions be in 


the en re) 

Ie g of 22, 3 33’, turn, all measured to the 


sharp distinction must be the total horizontal 
‘tee ata joint, , other than c,. and the value of Q pertaining to othe 
voussoir in the ¢ crown just above it. _ Thus, for the second v ‘voussoir, 
Q 9, but the total horizontal thrusts exerted at. and c. Cy are 
and 22', respectively. We have 29’ = 11’ + b2’, : 


= 88, ete "Overlooking this point has sometimes 


The stresses in a masonry dome extending from A to the hori- © 


zontal circle through (about) are ascertained as just 
described. the duane extends below the level of ¢,, the supposed 
wedges below ‘contained between meridian planes, act as simple 
arches, and ‘the thickness must be materially increased as we ap-_ 
ae proach B, Fig. 4(a), which is expensive. | The alternative is the © 
use of a metal band or bands, unless. the stones can ms cut and — 


joined so as to resist tension, 


—Open Spherical Dome. —Suppose the portion of the: dome, 
4), from A to the level of c, to be removed. We will then = 
1 open dome, and, of course, no pressure at ¢. TI 


of voussoir, Ac, is now Zero; therefore moves to 1 in Phe. 


5 
center 
ine of the shell being the portion above: level of Co 
x removed, and a lantern, of total weight, on the 
wn of the shell, the center mad nd which is ¢,-c, 
ertical projection of the are, o (say) four parts, 
altitude a a’ a and draw ‘the: radii, Yor Up Yor from 


a the exis, through the points of division to Cor Cy, 


p = weight, in per square re foot, the 


Se 


= 
| 
— 
: 
— vit 
itm 
— 
| 
— 
— 
— | 
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OR CONICAL ‘DOMES. 


As before, consider ‘the portion ‘the load 

two meridian planes making» an angle, 


The weight of the lantern resting on the voussoir ¢, ¢, is thus, 


Similarly, the loads r resting on the vi voussoirs, ¢ Cay Calg, 


to each of the weight of the on which it rests, 


bra’ wt (Art. 4) and lay off to seale the successive sums di 
from on the vertical load line, Fig. 5(b), downward. 
Thus the weight of the voussoir, the lantern 
d= 
ir, wi load, 2 28, and ly 34. 


oN ext, the vertical | projection of the QTC, 
(Fig. a number of equal parts, each of length a “ik 
Then, as as in Art. t. 4, the weights of the corresponding voussoirs, ¢,¢,, 
Cos ete., are each Hence, in Fig. 50), Jay off 45= 
56, ete., each equal to ra wv Me completing the load line 0- 387. 

before, from 0, Fig. 5(b), draw GT, 02, P 


dicular to the 1 radii of the sphere at giving the 


of the tangents to the are, ¢ at ¢,, Cy, Cy 


spectively. horizontals ‘through 1 3, ‘cut these rays at 

, 2, .., respectively. The force diagram is then completed 

marking off the horizontal projections of V2 2’ 3’, 

The meridional, crown and hoop: stresses are found ‘now e exactly 
ce at Cy, Cy bist 


“spectively, 


detailed Arts. 4, 5 “meri iona thrusts 


99" pounds, ete. 


(aneasured to scale of force 


— 
— 
a 
4 
— 
“| 
‘ 
iii 
iim 
tension in a. the level of (oy) 


+ 


at 


‘SPHERICAL AL (OR CONICAL DOM ES. 


» by s 81, 8» then the average side stresses. 


"(compression or or tension) on tl the vertical of voussoirs, 


per im of dita. length (the “crown stresses’ ), are 


greatest stress is that on ‘the voussoir, 


1’ (to scale of force) 


pounds compression. 


voussoir, » Which is - length 


the thickness of at the dase i ft. In 

Fig. 5(a), the lantern was given an thickness a 

plainer diagram and i illustrate ar an an important. point hitherto un- 


noticed, viz., that i in a | dome with 1 a lantern, the slope of the aa 


2’ tn discontinuous at 4’. The corresponding curve 


fore -a closed dome with no lantern is continuous as to slope. ‘The 


rate of increase « of the crown m. stress is thus ¢ discontinuous : at the out- 
side edge of the lantern. . With a a light lantern, e ev ven, ¢ although the 


erown stresses be both compressive on either side of the outer 


of lantern, yet they make a sudden jump in passing 


low it, the crown stress ii is s tensile. _ ‘The sudden change in the mee 


of the curve at 4’, and the curve has 


We are now w prepared to find, in analytical that 
= different formulas for the crown stresses on either side of ¢ 


Pe 
however near toc, the | points. on either side of are taken. 


“results from omitting the elastic yielding 0 


the dome under stress. This yielding, to erown 
greatest on on the voussoir, C1 , which brings the one it more 


as the of the lantern will then be 


— AG 
— | 
7 
° 
— wn stress on the 
= 
i 
— 
— 
— 
— 
— merge doubtless nearer the horizontal than drawn, throw- 
ing 5 to the the resultant meridional or crown 


MES, 


a 
< 
fo) 


| 
SARS SSSA — 


> 
oa is 8 double the average. The clastic: yielding of th the un- 


“ doubtedly cause a non- -uniform distribution of the : stress over most 


of the (conceived) joints, and, to be on the safe side, it is wise to 
~ take the maximum unit stress as double the average, unless the 


dome i is thicker than usual, when it may be. assumed as a. he 
‘The lantern, for the | given weight, p, D, per horizontal sq square foot, ua, 
may be assumed to bear only upon CoC» CoC, and ¢,¢,, in turn; but 
curve, ¢ orresponding to 01’ 2'3’... will have ‘the same char- 
i p diminishes, , alone supports a lantern: 
oad, ‘the curve gradually ‘approaches the usual form for a closed 


ome with no Thus, on nthe load lay. off 4(3) = = = (3) (2) 
= (2) (1) to represent the weight 0 of the voussoirs, Cys 
ivided by wb and @) (0) =>5 0 4, for the weight of the voussoir 


pole, ‘the curve corresponding to 0 = 9’ 3 vey is drawn and it will _ 


“be noticed that the crown stresses are not only o compressive on either = 


distance jm There i is, ‘apparently still discontinuity of ‘the 


 9.—Analytical Theory of Spherical Domes. —Let ‘Fig. 6 repre- 
half of a vertical section through the axis, of the dome. 
To take the most general « case, let the dome be open above, with a 
ee circular opening, of radius E O —— Yor bi having a lantern resting ball 


the are, D E, of total weight = = W pounds. 1 The small e constant 
- thickness « of the dome is t feet and its weight per cubic foot is we 
origin at y horizontel, eall | the co- 
= ‘The mean radius of the dom 


= 


= 1; anele, « (in cireular measure) = 


J 
=ra, and, differentiating. 


As in previous articles, 


with its load, also divided by w. Taking (0) as a | 


— 
mm 

> 
tz: 
| 
— 
im 
— 
— 
ln 
—=-., The differential triangle is § 
— 
altitude xz, as before, is (2 z a 


the part considered will be | of contained between 


making an angle , v= 


> 


tan 


is ‘the: vertical load sustained at P, when P is s below D, since 


gert at P, its ‘‘lesi is, 


Wy 


‘The meridional per unit h 


is found ies this, by d 


oe 


the 


salad act in t 1e direction of ‘the 


oy 
a rw tx - 
n0r 1Z01 

2a 
ividing by 


wt 


‘This is true when 


Pi is. any. 


or wts 


Ww 


force triangle to the right i in Fig. “indieates, 


by. the ver- 


; supported at 


P, 


line, the load. 


hypothenuse is the meridional thrust 


at and the is the 


ee any one of 


men 


vestitel load at (a 


n 


changing x to A in “Fig. 6, 


multiplying this by cosec. a 


in Fig. 4(b) o 


wt 


= (3). 


horizontal thrust at P= triangle is similar in meaning 
r 09 9 in 


With the satiated: just preceding Equation (5), further on, ‘the aod 


“meridional thrust at a point (x,y) under the lantern Sead i. readil 


4¢ 


and dividing by Y, 


meridional thrust there 1s suppos 
rele at P, call it — 
| 
4 4 | | 
i 
— 
‘ 
|| 
— 
neridian length, a. 


q 


and he Ht, as A 0, is, 


= 


ay 


of @ (Art. 2) per ‘meridian unit, at 
as From the force triangle, for pe points, P, below D, SS 


wre 


On: this = 2 (1), we get the side thrust 


on a per unit of meridian length, the “ crown” at 


crown wn. pressure ‘for ‘the « ‘open on dome. 

If tee. dome i is closed, or r complete, the points, D, and move to 


SPHERICAL OR CONICAL DOMES. (Papers. 
a 
cota 
This for | 
| 
— 


SPHERICAL CONICAL DOMES. 
By the | use of ‘Figs. 4(a), 4(b), the significance of the fore- 
ing steps will be 1 more apparent. ‘Thus, if we conceive the point, 
P, of Fig. 6 to be at 


to be at Fig. 4(a), whence s == and a= = 
g. 4(b), and that s is increased tos, +4 As 


2 (say); then 
= 


are ¢, 6,” 

value « of affecting the voussoi 


r, €,¢,, per unit of meridian’ 
nis as becomes smaller and approaches a a limit, as 
77 W hich is defined to be the intensity of 


f Q per 

mer 


idian at point, , (x, y) = = c,, here. 
Ww 2 P = y) at Fig. Ala), 
then H = 8'; AH=— get 
1. is negative, whence i limit i 
“conclude that when Formula ( (4) giv “negative 
wn thrust, tension ‘is exerted around the crown 


© not identical, the one ame 


erring 
erage stress | ove an 3 


to intensity at a point, the a oF 

area. On assuming a large number of. 


re foot, of 


sum by cot. 


exerted at (x, 


i= 
— 
— 
divisions of A C, and takin 
ir, the tw. 
Let us now find the cro 
_D E, under the lantern | 
he weight of the lantern load resting on the 
from E, Fig. 6, to the point, y), is thu, 
as before, we find the total orizontal 
ig 


OR 


% 


‘Ther fore, 


value 


(at E) = wt 
above D, the outer edge of lantern, 


=C = hy; therefore, from Equation 
“1 


below D, from E quation 


If first value of C is positive and the second is 

“the joint of ‘rupture is. at D. If both are positive, , the joint 


is lower down. - ~ results: with Figs. 5(a), 
the 2=0 yor = 0; therefore, from m Equa- 


the o origin is changed to F, the t two formulas, ana 
re identical in meaning g with those ‘given by E. Schmitt, Assoc. M. 


a 
Am. Soe. C. in n his paper on for unwarranted 


tf 

— 
bove and just : 

— 


te SPHERICAL OR CONICAL DOMES. 


use of the double sign in his E rquation 27; but som some are given 


just below his Equation which not agre agree with those just 


foun 


and Equation (4) reduces to 


The at ‘this ‘point is ‘called the Soint of this. 
joint 1s positive or in in 


The hoop tension in metal band the 


above C, Fig. 6, is found as follows (see, also, Art. 6). 
Take the case of the open, dome with the lantern. ‘The t total hori 


zontal thrust at P (below D) ) exerted on on nor just below. Pi is, 
+ 


therefore, by Equation the tension, T, in the band is, 


For the closed 


— cos. sin. a COS. @ 


‘Which Rankine’s 


49’, 


This is the maximum hoop tension for a spherical dome constant 


10. —Let us us discuss a ally the closed dome with no 
lantern. The | origin, 0, in . Fig. now. w moves to the summit, A; 


« 


** Applied Mechanies,” 267. 


Nore.—To compare results with ‘those given by Rankine for closed 
_ with no lantern (the only case discussed by him), we observe that if re denotes the > 
_ total weight of the dome to the level of (2, y), then, for W = 0, M (of Equation 8, above) — & 
= —, C (of E ti n 4, above) = Rankine’s p, and T (of Equation 5, above) — 
‘a - Rankine’s results, expressed in trigonometrical functions, can be easily expressed 
_ in terms of 2, yaudh. They are found to be identical with those given by Equations 
y (3), (4), and (6), above. The results for a truncated conical dome with a lantern, aes 
in Art. i1, are likewise identical wi those given by Rankine, when reduced as before. 


iia 
— 
| 
iii 
ormula.* At the joint of rupture, where 


SPHERICAL DOMES. 

whence = Also, W = == 0. For- 


Ca 


= M increases as r diminishes. Its least value, indefinitely near A, 
for which h = r, is wt r (compression) Its. greatest value at 
the base, B, for w which h = = 0, and iswtr, also ¢ compression. — 
of C, with respect to h, is @ +h)? wt,a positive 
ash 


‘increases. 


indefinitely near the summit, A, =r 
ya 


7 _ The thrust, M, acts upon a conical joint ‘the a ea of which is 
=ts square feet. Similarly, C acts ‘upon a ve vertical joint of. 
area, ‘dividing ‘above ta ‘the 


to the e meridional at A= 


mee stresses av erage ge stress, in pounds per square 


resultant force 


maximum stresses; if it 
from the edge, the maximum unit stresses are double 
ela stic of the 


he 
‘and perhaps more for very thin domes. 
The remarkable fact concerning all unit stresses in a ‘closed 

is that whatever the thickness » t, of ‘the shell, , the unit 


— 
— | 
Be: 
— 
— 
3 
due 
— 
— 
— thr . 
| 
— 
— 
astic yielding of the dome materially m 
— 


: the centers of the joints that the unit stresses are very much in- 
creased, even considerable tension be caused in some of 


joints of ‘either a crown or a wedge. _ Henee, it is 1 wise to be con- 
gervative in assuming the thickness of a dome. 


Reinforced concrete seems 1 to be admirably adapted to the con- 


‘struction, of domes. The ‘conerete can take all compressive stresses 


me 
stress at is 9 wr= = 15 000 Tb. per 


— 104 4 Ib. per sq. in, Double tt the average | tension i the crown 


resting on the base, is also 104 Ib. per Sq. in. AN very sma 
chain, or steel reinforcement, can take this tension. thout: 


ae | appreciably under the stress. It would be ky to count on the | 


or experienced anywhere i in closed dome, no mater 


“what the thickness, if the assumptions are realized. - Thus, 


_ were possible for concrete to stand a compen: e stress of 104 Ib. 


er sq. in., when of the thickness of an. eg-shell, a ‘spherical 


-_crete- steel dome 100 ft. in diameter would | "be perfectly stable, if it 
ere no thicker than an egeg-shell. course, the assumptions are 


not realized. The meri ona al crown thrusts. are rarely 


utside the shell, ‘causing tension on th opposite surface oA 


if ever, 


iome must determine the corresponding centers of pressure, th 


lin 


; 
iim 
the present state of our knowledge, it is impossible to locate 
| — 
For a complete spherical concrete dome, let us assume w = 
— 
| ridonall 
q compressive, and double the average is only 52 lb. per sq. in. 
— 
— 
— 
built rf easi . 
of the middle third of the cross-section of the shell but even 
in tne t ryt 
( arrel) arch, the elastic yielding of the arch determines 
2 of the centers of pressure, so here, the elastic yielding of the 


the theory has never been formul ated. ae a on metal arch, the 
of pressure may lie outside the arch, and the same e thing 
may happen for a thin concrete dome. 
complete theory of the denne, “considering 
were known, a thickness could found 
strength and stabilit As it is, present imperfect theory sive 
no proper answer ‘to this: question, ‘and the thickness’ has to be a 


| 


= 


assumed; based, to on the successful “practice of the 


is natural to since the a average stresses at the base 
plete spherical | dome | are double those | at the ‘summit, 


= (ft.). Then ¢ conceive a dome having the 1 ft. 
summit and 2 at the base. The radius of the intrados is 


BG: 60 ft. and that of the ex extrados i is readily found to be 52.01 ft. % The | 
volume of the dome is the difference between the volume of the ; 

ae spherical ‘segment with radius 52.01 a - altitude 51 and that of "4 


hemisphere of radius 50. It is found to be 7 728 cu. 
The vertical | “component: of the thrust at ‘the base, 7 728 w 
divided by the area of the ase e=2 204 x 144 sq. in., gives 


ae 


: M 


meridional ‘stress at ‘the | base = == 39.6 Ib. per sq. in, 1. Sinee the con- 


tour curves at the isin are parallel, the stress ‘there will. be the 
same as for a dome of constant thiskness and ete ‘radius 50. 5,or 
q 


equal to 150 (50. 05) +144 = = 26 lb. per sq. in., which sti 
differs considerably from the stress at the b ‘Comparing results 
with the dome of constant thickness 1 ft. and a 50 ft. , the vole 
of which i is 5 101 we see that the unit stress at 
been decreased from 52 to 8 39.6 Ib. per sq. in, while the volume h x 


increased i in the ratio 7728 to 5 101. 
an ae we reduce the thickness at the ‘summit to 6 in. and retain the 


‘thickness of 2 ft. at the base, the , stresses at ‘the summit and base 


re re 26. 3 a1 nd sq. in. the volume = 
4 


lim 
| 
Bi os 
Thus, take the complete dome already examined, where w = 1 
— 
— 
— 
ia 
4 
— 
| 
— 
— | 
— 
— 


BOs unit stresses in the dome PB 
= 0.5 (ft.) are 26 and mee before, and the volume = 


stresses at the base and ‘summit have now more 


qualized, by varying the thickness from ft. at summit 
ft. at but: the volume has been increased over that th 


in extra n either 
of for a dome of this size unless th 


stress seems the atm cost in eit 


times the average: maximum 52 per sq: 520, (the 
only happen when ‘the: » was 

cf 


The limiting radius fora conerete dome o of such. thick- 
ness that the center er of pressure on any joint is nowhere nearer the 


a surface than one- third the thichnew, and where the maximum stress 


allowed 0 on concrete i in is 500 lb. per sq. in., is found, by 


, with 500 X 144, tobe, 


n such. a it would certainly be advisable to increase the. 
thickness from the summit down, for wind have to be al- 
lowed for, in to stresses due to fixed load. 


Ine 


all 


n tension, since e shrinkage cracks have — 


s resistance in tension is ignored, Peal a 


1ee, with at thin shell say, 6 the t ‘thrust need only 
1 
1 in. from the center of the joint to double t the stress and 2 i in. eS 
om the center to quadruple the average stress, whereas, if ‘the 
3 ‘thickness | is 2 in., the resultant on the joint would have to move 
ouble these distances, to double: and ‘quadruple, respectively, the 
average stress, If the thrust, in either er case, moved to the e extrados 


intrados- (and still ignoring the concrete in tension), the stress 
uld be infinite and the conereti would. crush, 


Such considerations Bo to show the 
app 


ome is varied the graphical 


— 
— 

— 

— 
— 

q 
— 
— 

— 
alf the thickness of th 


=~. 


« SPHERICAL OR ‘CON ICAL DOMES. 


hitherto given, affords a -Teady solution ; but now the successive 
V 


weights to be laid off along the ertical load line are not equal for 


equal altitudes, as ‘before. ‘The construction and final results are 
‘otherwise as given in Articles 3-8. It will suffice to o describe’ 
— line o of the meridional section of the half dome with a a radius, — m. 


found by trial, having its center on the axis of the dome. ‘Then, 
in Art. 8, the weight of a -voussoir will be ra w t, approxi- 


mately, where ¢t = mean thickness of the -voussoir. A large number 

_ of divisions should be used to cause the total ‘<n to. agree» Ww ith 

that computed, ; as in the examples of this article. The meridional 
thrusts" are, as as before, drawn ‘perpendicular to the of t the 


— 11. 1.—Truncated Conical Dome Supporting al Lantern . of Weight, 
W. Fig. represent half 
¢,, Supporting a ‘cylindrical lantern at the top, Cor The inter- 
OP; 


a meridional of 


section of the center line, the vertical axis of the dome is 


at O, the angle between two lines is @, and O, 


origin, vertical and y horizontal, the co- “ordinates of ¢, will 
‘be called and of any (@, y) with the sub- 
"Divide the altitude of the into any number of parts 


“(only four. in the figure—a_ much larger number is desirable) each 


a height a a feet , and pass horizontal planes” through the y points sof 
division, cutting the dome | at «Call 


radius of the point: “midway | between and ¢,, Ty the horizontal 


i i thickness of the shell ¢ (both i in feet), then, by the law of Pappus, 


a the volume of the voussoir, ¢, May included between the two cone 
planes making an with each other, is ye and 

w is the weight of the dome per cub bic fo foot, 

the weight of the voussoir, = wa tr, 


and similarly, for the weight of any iniidile. Wines weights 


weight of the between the two meridian 


The construction and interpretation of the force diagram 


to given for the spherical dome (Arts. g, 3, 4, 5, 6) that 


<a” 
| 
= 
= 
lim 
— 
— 
— 
— 
— 
3 
— 
— 
ita 
— 
— 
— 
— 
— 
— 
— — 
— 
— | 
— = 


7 


ERICAL OR CONICAL 


‘deference to | 


_ cessive 


0 = on -vertically; then 
0 the ¢,¢,;12=wat r, for the voussoir, 


eters whence the actual weights are, in turn A 


02 the measures of all lines in the force diagram must 


a’ 


ek the e two "meridional planes. 


"Hence, Ay parallel to to C, c, and ‘through the points, 


pry 


rhe 
follows that the thrusts Cy Cay 
actly A 2 3 whence the m ridian thrusts 
unit of length of horizontal circle through are 
found by y dividing nite values i in turn by 


of the voussoir at the ‘point, and respectively 


all 
— 
< 
iim 


SPHERICAL OR CONIC AL DOMES. 


as in Art. 6, the hoop tensions at Co, Cy are 0”, 

The adial force exerted on the v voussoir, is 


dently (see Art. 3) Q, = v (44 — 33’); and similarly for a 


ther, 


= ——_— _ or, generally, if we designate the 


zontal projections of 1°29, 23’, ...., by bo» by 


spectively, the “average side “the: voussoirs, ¢, 


foot of be, + 


12. Analytical Solution for the Truncated Dome w ith a Lantern 


of We ight, W— —The thickness | of the shell, ¢, will now be taken at 


“right angles to ¢ and the weight, of the dome will be regarded 


+. 


‘(for t small) as equal to. the area of the convex surface of ‘the frus- 


tum x multiplied by w Let the ordinates of any point, ty 


(x, y) and let the length, oO ¢, Cy = whence ‘the of 


the entire ds dome above the point, ay 


Therefore the total weight the (x, y) and the 
the force triangle, A338 , where A 3 may now be taken for q 


w 
(ys — Y, 8,)+ — | sec. a; 

is this expression divided by —— 


Asi in Art. 6 6, the tenon at is or 


— 
— 
= 
— 
| 


8s — ¥,8 
+ 


To find the horizontal crown at let us 


total weight no now supported at ‘the point, y 


at (x, y) given above and multiplyi ing by tan. to get nes 


"horizontal th thrust 2 on the voussoir of lengt 


co of ‘the voussoir 
lying between (x, y) and (x + , and, dividing 
this by l, we get the average side thrust per foot of meridian length. a 


of the 


li 
= lim, — 


sty} 


rmulas for C and M re reduce > to those given Professor 
x — for the complete d dome 1 with n no > lantern. eee 


bove or just below (x, y), but when the lengths of voussoirs 


. ‘re very small, it approximates ‘the mean of t these ‘two ‘side thrusts, 
- Or, put another way, if (x, y) is a point at , the he middle of any —— 
soir, ‘the value of C ‘above should giv close to the 


Am, Soc. C. UM, p. 314, 70(a), 71(a 


, 

i 
— 

| 
a 

im 
ss the length of the voussoir is small — 


CONICAL DOMES. 


‘pression: and has the same “dome or without a 
] 


A If the abutment cannot withstand ‘the horizontal 1 component a 

the meridional thrust there, a. weed hoop must | be placed around the 

4 se of the me." The tension to be provi led for i in it is given by —_ 
Equation (8), when 2, y and s are given the values pertaining to ¢ 


> 
4 


Iti is seen from the foregoing that, in a conical dome, the base 

‘of which i is kept from spreading, either by aid of friction on a firm 7 

abutment, or by means of a hoop, tension is ‘nowhere exerted from 

‘the: summit down. It is thus admirably adapted to con- 


_ struction one to sustaining a heavy weight, as. that of . lantern, 


. St. Paul’s s, ‘London, ‘is 7 novel illustration of ‘the 


dome to systain the weight. of a stone lantern, but 


e, 1 visible : in the chure hy of brick 


strong construction. 

— heavy lan ern ona spherical dome, not only adds greatly to the 
_ stresses, but, in addition, it moves the joint of rupture much nearer — 


will tend 1 to separate into a series of anes arches. Assuming these 


"simple a arches to be each ¢ contained between two ‘meridian planes, the 


n from the — of ng 


As in the) beginning, it is not intention of the writer 


‘reader will find n Professor H. Eddy’ Constructions in 

Grophical Statics” * some interesting and reflections 

ion 


Th views are given in n “Theory © a ‘St = Coner 


Arches: and V aulted Structures,” where the dome of varying thick ¥ x. 


*D. Van Co., publisher. 


— 
ees 
res 
ry 
— 
— 
— 
— 
— 
Use of a coni <4 
having also “an inner dom 18 
— 
— 
the summit, thus causing more crowns to suiter tension, or, tor the 
— 

— 

— = 
— 


load, receives a graphical treatment. 

It is not the intention of the writer to go further in the subject 


a is discussed, and the dome with two shells, b 


of domes, but it may be added, in conclusion, that domes of revolu- oe a 

easily 


tion of ‘any kind, as well as framed polygonal domes, are oe 
treated by the graphical method. 


‘ing a lanten 
= 


PAPERS | AND. DISCUSSIONS. 


in an of its ublications, 
PECHNICAL METHODS 0 
IVER IMPROVEMENT, AS” 
‘THE LOWER MISSOURI RIVER 
‘BY THE GENERAL GOVERNMENT 
FROM 1876 TO 1908. 


Discussion 
oxce, H. M. 


AND: J. Le Conte. 


H. Yonoz, M. Ax. Soc. ©. E. letter) writer 
a “congratulates Mr. Fox, his colleague for twenty-one years on Mise 
souri River work, on his admirable paper describing the w 
improving that stream, and believes that his efforts in 
- subject to the attention of this Society will meet with its commenda- _ 
tion. The part of. paper relating to later experimental work 
= “bank- hheads,” ” conducted on the Ic lower reaches of the: Missouri, 


principally after had severed his connection with work 


on that river, is very interesting, 5, although the ) experiment was in- 
The improvement of the Missouri is probably + the most. interest- 


ing river work ever undertaken, and there is no other river on which 


many physical data have been collected—excepting the Lower 


ate * This discussion (of the paper by S. Waters Fox, M. Am. Soc. C. E , printed in a a 
ceedings for January, 1905), is printed in Proceedings in order that the’ views 
may be brought before al! members for further discussion. = 

Communications on received prior to 27th, 1905, will be Published 


te 
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— 
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— 
— 
— 
— 
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"Papers. ] Dl 


original of (The here are few great ve, 
_ indeed, there is another, i in which various fluvial phenomena develop | 
7 so rapidly as in the Missouri. Its regimen is in a condition of per- 
= petual transition, and changes, for the consummation of which, in hs 
fe majority of other non-tidal rivers, indefinitely long periods’ are 
required, in it are fully wrought within» a few days. For» this 
- reason, it is one of the best subjects for the student of river physics 
4 and hydraulics, although, on account of the complexity 
phenomena, ‘it is ‘sometimes ‘difficult: to connect visible effects with 
‘When improvement work was begun by the General Government “eg 
: “in 1878, there was available practically no literature applicable to 
subject, excepting accounts of experimental works: 
- gcope on East Indian rivers; reports of the construction of severak 
bridges crossing the river, relating to piers and founda- 


nel; and of the Retinal experience of the General | Government om a 


the ‘Mississippi in the vicinity of St. Louis, Mo. | 
_ During the early years of the improvement of the river, the 
“large expenditures | made by | railroad and bridge companies for pro- 
‘ae their properties from the x river’s encroachments, by imeans of 
spurs and revetments, increased the river bad reputation, 
and caused it to be ® generally regarded as incorrigible and uncon- 
“main strength.” In one in- 
| company protected a stretch of a 
es about 200 ft. sag contiguous to its track, by the daily ex- 
penditare of a train load of stone, a period of three months 
(estimated at upward. of 4500 ons). This’ method—even had its 
a adoption seemed advisable, v which was not the case—was, » on a account : 
of its cost, eyond the reach ‘of those in charge ‘of Government. 
works, who, during the operations: of the first few years, in conse- 
quence of the. stint of appropriations made by Congress, had th heir 
to the utmost to construct works for "protecting 
extended areas, with entirely inadequate means. __ 
A knowledge of the failures and successes of Missouri River ; 
_ provement ; works, outside of the localities where they were ‘situated “ 
is almost entirely confined to the few who were engaged : in the un- _ 
_ dertaking, or those who have read the reports of the - Engineer Of- 
a ficers and their assistants in 1 charge | of the improvements, published 
in the Reports of the Chief of Engineers, U. 
In the summer of 1879, the writer first introduced on Missouri 
work, at are Ss. The the continuous woven 
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Yon Yonge. was woven | down the graded bank slope and over the channel, 
without a boat or supporting float, with a width of about 40 ft., 
was then sunk with stone ballast. 
the | plan of eonstructing woven mattress over the wa with- 
8 ii extraneous support did not give promise of the best results, a 
small flat, carrying light launching ways, was dev rised for -eon- 
structing, in 1879, near Sioux City, Towa, the second Missouri 
River mattress. of the above type, which w was about 2.000 ft. long, 
was woven and sunk in one section, ata net cost of a about 
— $28 300. he use of the boat resulted in economizing | both time and 7 
money, in producing a better mattress. On account of the 
small appropriation for the Sioux City work, the mattress could be 
made only 40 ft. wide « over the water and 30 ft. on the up upper bank. : 
a The superiority of the woven mattress, , for protecting banks sub- 
to sudden change of shape from scour, on account of | its flexi- 
ay ; for shielding a sandy bed from the current, on account of 
its density and thickness, and having, withal, considerable i inherent i” 
caused it to be at once used at other river points. 


os in some cases, other types of ore had failed in the first year's a 
In the continuous woven mattress was adopted 
- (now Colonel) Charles R. Suter, Corps of Engineers, U. S. Army, — 
President of the Missouri River Commission; M. Am. Cc. 


te ‘o be used as such ‘on all under the 
~Commission until that organization was abolished by law, on June 
18th, 1902. It is still cused for local improvements on the river 
_ above Sioux City, Towa. _ It also became the standard type of foot- 


3 for per rmeable dikes: against scour, and 
a coarse woven 
used for ‘the purpose. It w was 50 ft. wide, and was suc- 
= cessfully woven and sunk i in a very swift current. ot Its purpose was =A 
to make possible the construction of a dam, abou ut 200 ft. below the: ‘ 
screen, in water about 25 ft.deep. 


The plan of protecting the above. low water with 
mattress on which stone was was not 
a will 


g is of weaving 
aqueous “mattress. The Figs. 2, 8, 4 and 5, Plate 
S x XXVI, are from photographs of rude models, for ¢ conveying an 


idea of the steps of the proces , but not of the product. 
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Fra. 1. 


IATTRESS. 


4 


ey 


: 
— 45 


{PROVE 


The:s can started by - withes into the Mr. Yonge. 
the bank and weaving out ove er the -mattress- boat w ways, a 
below, being formed across the head of the mat- 
tress; or by laying across and lashing temporarily to the ways 
a long fascine of 8 or 9 in. . diameter, to serve as a header and hold the — 


"first t two or thrée series of withes. The latter plan, the one usually © 
followed, is incorporated | in the description. 
ae Through the fascine, the first series of pairs of diagonal withes 


hn their included ‘angles at the fascine about 70 degrees. ‘The | 
diagonals - are » then worked over and under each other at their al- a 
ternate intersections, forming a loose, rough ‘network diamond- = 
shaped meshes ab about 14 by 10 in. (see, Fig. 2, ‘Plate ‘XXXVI. A 


approximately parallel to those of the first bisecting the 
- first line of meshes. If the withes are small, or a close mattres 
generally a desideratum—is to be made, a third series of withes is - 
- stuck through the first: line of meshes into the fascine, though not — 
2 


ra so shown on Fig. 4, ‘Plate XXXVI , reducing still further the ‘spaces 
‘Sasa of the initial meshes. The ; fourth series of diagonals is then thrust — 
. through the second line of original meshes, so as to reach under the 
_ fascine. Next follows the fifth series, the members of which are 
~ thrust through ‘the third line of original meshes, or about 14 in. Bs 
: oe behind the fourth series of diagonals, so as to extend about 2 or 3 ft. 
under: the completed weaving. The weaving is proceeded with by 
sticking each ‘succeeding series of diagonals about a mesh’s length 


If it is desired to thicken the ‘mattress, the distances between 
« of series of diagonals a are and contrariwise. The = 
~ 


ob- 


| ore 


seu through the 


the first series. The butt ends ‘of withes 


= 


back of the 
one, and under the weaving, the tops being bent 


2 The selvage i is eo made u u p of a a series s of intersecting ; seallops, e eac 


i 
| 
ln 
— 
Be 
7 
| 
— 
— 
— 
Ba f the selvage is formed by sticking 
Be tint lon 
re small withes, her 
outer corner mesh of t ls of 
fe fascine, and the brush 
lown and around and lashed to a diag: 
Be ticking the butt ends of the selvage 


DISCUSSION, ON MISSOU FRI EMENTS. 


in the of the nets, and the ends by 
the weaving in contact with them above and below. 


= Fig. 5, Plate XXXVI, is intended to show the, weaving of dis aa 


“se selvage. othe weaving thereon shown for the body of the mattress 
does not strictly with the method described. 


a the weaving « of the selvage proceeds, the parts 3 of sain ‘of the — 
diagonals protruding beyond it are made to form a part of it by % ma 

turning them in with the selvage withes. if the weaving of the 
body of the mat is close, the selvage withes are sometimes omitted, — ; 

: the protruding ends of the diagonals taking their place. | The pe 

i is also generally thickened and reinforced by weaving withes into — 
it longitudinally, parts of the longitudinals being corel, by the 

-turned-i in ends of the diagonals and selvage withes. 

After several lines of meshes in the body of th ‘mattress. 


‘woven, the withes 2 are held down by the weavers sitting on their 
free ends. Care must. be « exercised to have the parts of mattress 


Although the general appearance of the completed mattress is ae 
‘= symmetrical, the meshes are not of uniform size. This, coe 


not essential. It results, to a great extent, from the being» 

eae An important requirement is that of thrusting each -withe 24 ft. 

or more under the completed weaving. In this type of | mattress a 


each withe i is under strain, binding: the preceding ones and being 
a bound by those that follow. It is next to impossible, without a. 
ing it, to pull a withe from a completed mattress. 


oe Before sinking the mattress the fascine header should 

lashed to the adjacent weaving with galvanized-iron wire, 

7" This type of mattress is used nowhere except ¢ on the Missouri. 


ia) 


Ja 


the resilience of the bent withes. 
= few weeks’ practice will weavers. average 
a a -hour day’s work for a weaver is about 800 sq. ft., eer which from 
Be oa 5 to 58 cords of willow brush, delivered in bundles, are required for 
Sed, Fig. 2, Plate XXXV, which is a view of } part of a dike- emiativess fe) 
afloat, furnishes an example of longitudinal withes in the selvage. Bae 3 


1, Plate XXXV, shows the selvage without this reinforcement. 


: 1887 the writer experimented with an upper bank protection — 
a a stone rip-rap without mattress, covered with quarry spalls.* This pe. 


4 Annual of the Chief of Engineers, U.S 3. Army, 1888, 4, P. 2865. 
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VER AND BLE 
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of withes 
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USSION ON MISSOU RI RIVER I ischinciia 


writer, however,” ‘used ‘spalls o1 
i under and 0 over the stone paving. | He prefers the former * the 


> 


latter order, as the smaller stone is thereby prevented from being 


swept away by moving ice or swift currents, and in that position - a 
‘also thoroughly shields sandy bank slopes from the “suck” of the 


waves. The writer, three years ago, successfully adopted 


Bi ae F STRAND STAYS FOR SUPPORTING 
DIKE FOOT-MATTRESS WHILE BEING WOVEN AND BALLASTED. 


S 


Vd 


‘somewhat initia plan i in oe construction of a an inclined sea-wall, 


ke of concrete blocks with open | oints, 


broken stone, covering an earth embankment. 


_ The last paragraph under the caption “F oot-mattress,” > on page 
Bt of the paper, refers to the placing of anchor piles (to. receive wire 
strand for Thooring the foot-mattress while woven and 


ied 


Mr. Yonge. 
— 
— 
Be 
— 
-_ 
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Mr. partly The refered to are marked b on Fig. 


one end to the : anchor a, 2 ft. or more above the water, the 


intervals of 10 to 15 ft. The office ‘of the. stays 1 was to prev 
the part of the mattress between its up-stream edge and the dike 
piles from bagging, especially 1 while being ballasted, and then being 
— folded by the current and carried against the dike piles. — Experi- es 
soon showed 1 that where the current t was very swift the 
"stays alone were not ‘always sufficient to insure the sinking of the | 
Inattress, so as to lie even on the bottom. At some of the dikes on 
the Osage Division yn of the first reach, therefore, where the con- 
7 for mattress sinking appeared to be unfavorable, additional — 
aa" stays, m marked ¢ on Fig. _ 6, and referred to as ground stays, were ee 
used. These were attached to the anchor piles by a bight, made at 
a ends, which was forced down the pile to the ground. Lara 
Ae. On the completion of the weav ing and the ‘placing o on ie ae 
tress of sufficient stone to start its sinking, the surface stays were 
off. ‘The ‘ground "stays, meanwhile, prevented the mattress 
4 ot ike from being rolled and torn by the current while sinking to the bot- 
eae The double system of stays was also used in sinking revetment 5 : 
es ie _ mattress when the weaving ¢ of a | section was started i in a swift cur- > 
— ‘anchor piles w ere given moderate penetrations, ‘and were 
generally scoured out. | Those i in the navigable channel Were broken 
off below the ground by the use of a steamboat. 
Phe objection to using solid spur dikes for the improvement of 
4 _ the Missouri and other rivers of its class, referred to in the a 
ning of this discussion, arises from the effects of the head resulting a 
from stream impact. The initial effect is a rapid flow around the 
_ stream end of the | spur, vary ing in intensity and extent with the 
head, and producing vortical action above and below, the spur. 
consequence of ‘the swift current: around ‘the spur, heavy 
scour occurs, resultin in the formation of a ‘gorge section, toward 
the flow lines converge, the flow finally becoming a 
tracted vein. © Meanwhile, the adjacent banks, above and below, a re 


attacked by vortical flow and are undermined. 4 
The scour in front of the spur, and also on its the 

of ‘Stone to settle indefinitely, the downward movement being 
aided by the weight of the spur on the saturated sandy bottom. — ‘This — 


subsidence is not checked | ‘material is which 


esist scour, usua 
undermining, until they attain a condition of comparative 
the extent of the r recession depending principally o on the dis- 
tances between consecutive ‘spurs, the bank, 


| 


— 
— 
— a 
— 
— 
— 
— 


— et While the above-described forces operate, the spurs | must be kept Mr. Yon 


a high beset with « cross- -eurrents and in navigating 
of water, the skill of the pilot is — 
‘put to the test to save his boat 
Assuming that the distances between spurs are diminished, the — ve 
above objectionable ‘conditions are correspondingly modified, 
ms they finally disappear when the bank protection becomes continuous, 
maintaining a channel of uniform. and 


the river bank in the bend between the Hannibal and St. J 6 a 
Railroad Bridge the mouth of the Kansas River was protected 
a revetment of rip-rap, to make permanent the channel approach 
to the bridge draw span. The cost of the work, including its main- © or a ae 
a, is estimated by Octave ‘Chanute, Past- President, Am. Boe, 


ccoded $100 000. The length of bank protection is 
There v will be great variation of cost of stable 
depending principally on local physical conditi 
For a free sandy bank greatly exposed to the current, impinging 
= at a small angle, with bed-rock at a depth of about 60 ft. be- 
| low water, the expenditure of stone required to bririg the work 
_ a condition of stability would probably amount: to 50 cu. yd. per a 


la The protecting i influence of a solid spur does not ger erally | ex- 
‘<— down stream more than three or four times its normal projec- a 
hare tion from the bank, and to this extent only when the projection _ 
sufficient to the area of vortical action at some distance from 
: 4 the bank. The protection afforded by spurs of slight projection, as ae =f 
as been pointed out, is to a great extent negative. 
If spurs are flanked by the stream, they obstruct the 
— thus hasten the erosion of the bank they were ‘designed to pro- 
= 2 and finally either disappear in the sands of the river, or, if — 
_ their subsidence | ceased before they were . detached from the bank, 
they in due time form part of the extension of the opposite —_. 
Several examples of solid spurs, constructed by corporations, being» 
flanked by the river came under the writer’s observation while the 
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fe The final result, 1f the maintenance of a series of spurs is per- Ce — 
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Bend one of three | spur-dikes on the concave 
of the bend in or about 1872, to arrest the erosion which it was ap- 
would terminate in the formation of a cut-off 
_ the peninsula Seemed by the windings of the river, and thus render — Pe 

a valueless the recently constructed St. Joseph and Grand Island Rail- 5 
_ way Bridge, which joined the e peninsula to the opposite s shore below. 
the bend. In 1881 the he spurs were flanked by the river, and the — 

which they had been attached receded about 1 500 ft., until held, 
= As the protective zones of short revetments and solid spurs are 
restricted, they cannot be used successfully i in a general scheme — 
for improving a river with sandy banks, if bank protection or chan-— 


~ nel regulation are the ends to be attained. ‘The most effective pro pro- 

tection for the former purpose is a stable continuous revetment; for — 
a continuous revetment or a properly 
system of permeable dikes, made permanent by proper protection at aa 
their stream ends, in which the objectionable vortical action inci- 


dental to solid spurs is by the 


y 


curved stream ends are more costly 
se dikes, and have the : serious disadvantage of inducing a a rapid 


tures above them. x Those constructed did not prove to be superior 
straight dikes in resisting the which dikes 


“The to height of differed on the two divisions, 


7 level with the top of the bank, or 2 ft. above standard high water, 
to near the standard high-water contour of the proposed rectified — 


hore, and from there they sloped down to as near 2 ft. above stand- — : 
ard low water as the stage of river at the time permitted.’ Peal id any 


In designing the dikes for the upper division (Osage) of 


first reach, their inshore ends were fixed at, or ‘slightly below, stand-— 


- ard high water, or at the same elevation as the b bank, if it was below a 
roe the above reference plane. | The main banks on the Osage Division . 
ees a are generally slightly above standard high water. Variation of dike = 
Ss - profile was tried, to discover, if possible, whether one form possessed % 
ae any advantage over another, a dike’ s crest sometimes being given a 


ag uniform inclination throughout, or some parts were made hori- 


‘aes zontal and others inclined. A rule almost invariably observed, how- | 
ever, in dikes, was to their crests so that the 


‘= varied from time to time; but, in the main, they were run out =a 


af 
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thes, high water, with. the a area below Mr. 
‘same plane in the proposed rectified channel, 4. 6. , between a pair 
of opposite dikes, or between a single dike and the opposite shore, 
% “together with the area which could reasonably be expected té result 
> from scour, would be adequate for passing, at a normal velocity, the 
: ian discharge for a stage of standard high water. The e range between 
_ standard low water and standard high water was determined to to be 


28 8 ft., and the low-water v width and channel areas | “required for 


app oximately stable reaches, about 1 000, ft, 
9.000 sq. ft., and 40 000 sq. ft., respectively. pers 
For reach with an ideal parabolic section, the maxi- 
mum scour at mid- section entailed by the above estimate would 
have been 15 ft., , and the t total center d depth at the higher stage 42.3 f 7 
Examples the river’s channel enlargement under contraction 
F were not / wanting to show that the estimated increase of area re- 
quired i in the projected rectified channel, estimated at about 10000 
_ft., would be realized. A part of this enlargement, varying 
within: wide limits, is acquired, in the unimproved parts of the river, 
during every flood and lost by fill-back as the stage declines. On d 
parts of the Osage Division the old ck 
entirely new channel formed, the river being first trained to initiate i. 
the excavation of the new channel through the medium of the dikes, 
and then forced, by the use of additional similar « dikes, to enlarge it. net e : 
As the dikes were permeable, the extent to which at first they reduced Boers ie 
the channel section was considerably less than assumed in the 
culation, viz., the areas of their side con- 


oY During» the first two or three years : of the work the proposed en- 
largement of section ‘progressed satisfactorily, and the indications 
-_ were favorable for the attainment of the desired enlargement ‘ee 
soon as the battures should be fully formed. There are no pub- - 
lished data showing the extent to which -water section 
the Osage Division was finally Gee.) rs 
avoid a too sudden channel not 
lways at once constructed 4 for their proposed full length. 2 A 
eresting illustration of this feature i is exhibited by Fig. Plate 
XXXviL showing a group of d dikes designed to rectify a part of 
what was known proverbially as the worst reach of the river. — The ic 
= projection from the (right) bank of the dike in the foreground - 
about t 1 700, ft. It was constructed in five sections, one or more 
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Yonge. covering g the dike’s’ was about 27 ‘months; the actual 


of its construction was less than Smonth. 


ma It will be noticed that the continuity of the pile stru stare is 
by separating the several extensions. The 
sets were made to avoid the pot-hole scoured at the end of each sec- 
tion after its construction, the crossing of which would have re- — 
quired very long piles and made the exposure ‘of the piles | above 
transmitted through the accumulation of drift- wood above the dike. 
ae: It will be of interest to o mention that this dike, in ‘conjunction pa 
: several others above it and on the opposite bank, effected a a, 
: very remarkable change of ‘position of the main channel, which, 
before the improvement was begun, followed the right bank to the 
. _- vicinity of the site of the dike, where it divided, one part flowing 
the right around the ‘point to the Osage River, the other ‘crossing 
-- middle ground or reef to a secondary channel following the left 7 
ss The latter was the channel generally used by steam mboats, = 


The of the” river between banks is about 3 


bye 
new dike work, were not fully 


Mr. chit. H. M. Currrenven, M. AM. ‘Soc. C. E. (by letter) —This paper 
he pa is of particular interest, not only because of its merit as a con- ee 


tribution to the s science of the improvement of navigeble water- 


wy souri River, both in its physical characteristics and in its com- #4 - 


‘mercial history, is one of the remarkable streams of the world. a 4 = 

of its water-shed. “The “flood of the ‘Ohio 

iw at its mouth is probably about 5 cu. ft. per sec. per sq. mile . 


of water- shed, while that of Missouri barely reaches 1.5 cu. ft. 


= ~ At Sioux City, where the river ‘may be considered as emerging from 


se the arid 1 and semi- -arid Tegion into the humid region, the extreme 
a low-water flow in the dead of winter, when the tributaries are nearly — 
ee pit all ice- -bound, i is about 7000 cu. ft. per sec.* The maximum dis- — a 
ers) charge at the same point is that of 1881, ‘heh 3 is estimated at — 
Nee than 600000 cu. ft. per sec. At the mouth of the river the dis-— 
ie charge probably | falls as low as 15 000 cu. ft. per sec. in winter, and 
Se is believed to have reached approximately 900 000 cu. ft. per sec. in 
great floods of 1844 and 1908. 
* Pay, * As measured under the direction of the writer on February 16th, 1905, aftera pro- 


<4 and the depth on the middle reef was sometimes only 30in, Pe 
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Fork to its junction with the ot 2945 miles 
7 and to the mouth of the | latter stream 4221 miles—the longest river 
the world. More remarkable than its actual length, however, i is 
_ the great length of i its navigable channel, which i is 2316 miles. from ; 
_ the extreme point ‘reached by steamboats near the Great Falls’ of 
_ the Missouri to the mouth of the river, and 3 592 miles to the Gulf . 
of Mexico. . Perhaps most interesting of all is the the 
= river in its natural condition, without any artificial improv nt 
whatever, was navigable for steamboats over all this distance. —Dur- 
ing the entire period | of its greatest. use as a navigable waterway | 
Government did almost no improvement work ‘upon it. 


was, ine fact, inclined | plane, without sensible 


at the e head « of of more one-half mile above 
till another remarkable fact, to those unacquainted with the 
navigation. ‘The period of its use ‘for ‘this | purpose 
nearly, if not quite, 200 years, and it has been ni navigated by 
steamboats for 85 years. t From 1820 to 1880, it was a potent factor ele 
— the development of the trans- Mississippi territory, | and fo for about SA 
25 yea years, from 1845 to 1870, its importance in this r respect ¢ can hard); 
be over- ngewe It was the one great highway to all the western 
Were there to-day but a single railroad from the Missis- Pe 
to the Rocky Mountains, its commercial value to the 
_ tributary country would be relatively no greater than that of the 
Missouri. River during all this period. ~All operations in the 
_ Western country were planned with reference to it, and it was 
factor in the great movements | which led to th e 
- duing and final settlement of the West. The war with Mexico, the 
exodus of the Mormons, the vast migration to California, the later 
rush to Montana, the military subjugation of the Plains tribes, and 
.: the work of occupying and ‘settling the vast Empire of the West, all 
relied to a great extent upon the aid of this mighty 7 stream. ‘Sta- 
‘5 tistics have never been preserved showing the actual magnitude of 
| this. business, but it seems certain, from such information as is 


available, that it must have exceeded that of either the ig = 


bi Mississippi, and probably « of both combined. — 


"extensive commerce was 8 carried on without material assistance ou 


43 


‘a the Government | in improving the navigable channel. Except 
io the ; matter of limited ed expenditure i in the remova of snags along t! the 
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ON MISSOURI RIVER IMPROVEMENTS. 


= - lower course of the river, the Government did no channel work until 
the period of active boating had passed. As in the case of other tide- 
x rivers of the ‘States, to a more pronounced degree, 


of the river business. — 


and uncertain. he ‘number of of steamboat in the history 
f the river is close to three hundred. ‘High freight. rates. 
‘necessary to insure against these dangers. The railroads cut these 

rates, and, by their greater convenience ial certainty of operation, 
ruined the boat business. It was practically gone by 1880, about 

the time when the Government turned attention seriously to the 


a It os naturally be asked why th the tendency of events was no 


- more clearly recognized at the time, , and with it the inadvisability _ 
spending great upon a a work utility. of which was 3 80 


of the people an ‘ie valley to admit that the transportation route 
which had served their country longer they could remember 
= had at last ceased to be of value. They could not become recon- Ee 


to the fact th that. the steamboat must go. They longed for 
 yevival of the | business, and as it could not be under the conditions ee 
existing, they asked for yr such ar an improvement of. the channel 

as would enable the boats to ‘compete with the railroads. They reso- ea i 
a lutely shut their eyes to the logic of events, and never fully realized © a 7: 
the magnitude of the | obstacles that stood in their way. They failed 
to appreciate the enormous physical difficulties of regulating the 
Missouri i River : so that it would maintain a navigable depth | by scour. _ 
But, even more important, they failed to grasp the broader commer- 
cial features of the problem, viz., that the river was a less con- 
venient: line for shippers; that it was wholly useless ‘for passenger 
trafic where railroads were available; ; that it was entirely closed for 
several months of every winter; that over much of its course it 
. not flow in the right direction nor reach the most important centers 
activity 5 and that, could not the 


way. In In the effort to realize this purpose, a vast expenditure of f 
public m money was” and a prodigious | amount of work accom- 


But the outcome was not what was 
of the river ¢ ‘continued to dwindle, without 
heroic, efforts being made to — it it alive, and, fi 
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difficulties of navigation on the Missouri Deen vet 
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DISCUSSION 


_ Another 1 reason which led to ‘its a abandonment 1 ‘more quickly | than ‘aden 


undertook to carry on its work systematically and continuously 
z “yy from the mouth up stream, and always | disapproved the diversion of - 
. any portion of its funds to individual localities not yet within the | 
ih: field of systematic work. This was the natural, logical method of Z 
attacking the physical problem. But it failed to grasp the practical — 
3 aspects of a public work in which the people of the whole vailey w ~ 
interested. When the communities remote from the e field of actual 
—* came to understand that the ‘systematic improvement might not 
reach their neighborhood for a generation to come, they became > 
restive and dissatisfied, and succeeded i in inducing Congress to ee 
80 large 2 a portion. of the ‘appropriations to ‘special localities 
as to cripple effectually the Commission’ s or of continuous im- | 


third condition ‘that operated to the same was the 


The is ‘undoubtedly: the stream, i 
the 1 matter of bank erosion, that exists" on the globe. This is a 


“sweeping ‘statement, but the writer believes it to be correct. The — 
i is of a character which is extremely difficult to circumvent 


seemed to the writer the Government, ; in its 
could very properly co-operate with the land owners, and, wherever Se 
ai A 
incompatible with the maintenance of the navigable channel, 

; “a f could plan its work so as to protect the immensely : rich and fer fertil 
bottom lands from the r: ravages of the x river. The writer will: pre: 
ently give his reasons: for thinking that the works best adapted to 

the maintenance of a good depth of water are those which would a 
best serve the purpose of bank protection. With such a policy estab- 
lished, private parties would contribute materially to the protection iss 
of their property, and the expenditure of public — would yield © ae 


— 
— 
which the work was conducted. To carry out the purpose of Con- 
gress a commission was created representing the interests of the 
valley. Adhering strictly to the theory of river and harbor im- 
| 
=i 
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might have been carried on advantageously with the channel 
im 
— 
| 
ij 80 powerful and reach so far that the individual land owner, unless ae 
i= 
im 
iii 
iim 
channel improvement$ 
In view of the recognized limitations upon river and harbor ap- 
4 propriations, the Commission, of course, was entirely consistent 


it related to the i improv yvement of the navigable channel. 


Local interests, on the other hand » felt that it only by special 


3 


oa 


work, ‘ond involved too great a departure from the riv 


for the “ ‘of the river” at the localities 


this virtually a euphemism to cover up the real purpose 


; a in the protection of riparian property. As before stated, 


= 


Becton unfortunate to the writer that the existing conditions could 
not have been ‘recognized « on their merits, and a system of improve- 
oie ment have been inaugurated, which, in co-operation with the efforts re 
a of land | owners, would have | been of it inestimable value to the | —_ 


not, so recognized, it was clearly the duty of Congress to 
- from the river altogether, for the demands of navigation were not of * 


2 


aa should not be « concluded that, because the policy of iin 
S the Missouri has practically been abandoned , the expenditure of so on 
much public money has been i in vain, The paper of Mr. Fox indi- 


has bequeathed to of this 


Probably 


_ more economical and et efficient methods of controlling the river; and = 
it is doubtful if future « experience e will evolve anything of value, s 0 g 
far as the control of this river is concerned, that has not already been . 
tried in these investigations. A large share of this work has ‘been 
_ done by Mr. Fox himself, and the science of river ageing has 
been distinctly promoted by his efforts. 
Among the valuable results of the on the 
Missouri River may first be noted the surveys and maps of the valley. 
_ These cover r the entire length of the stream from the Three Forks to 
“the mouth. _ They are based upon a system of secondary 1 tri iangula-— 
Rie tion and a line of p precise levels. The surveys have been os 
ina set of eighty~ -five sheets with | nine index sheets and con- 
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Papers.) DISCUSSION ON MISSOURI ‘RIVER 


4 inch >: ‘There are also unpublished large- scale maps mania from Mr. Chit- ee, 


he mouth to above Kansas City, and a great number of maps of ° oe 
- special localities. _ Altogether, the data of this character available 
for public | use of great value. ‘They are constantly called for, 
cand are serving a most important purpose. 


The various types” of works developed for controlling the river 


upon the Missouri itself; for the dwellers of the valley will 
have with them the problem of self- -preservation from the ravages” 
of this stream, and they will find their greatest aid in the fund of 
the Government has provided for them through 
apy In. criticism of the works themselves and the several types of 
construction made use of, the writer has drawn this conclusion, 
_ though somewhat at variance with the practice of the Commission: — 
"That those works which are built out boldly into the stream, - 
Tight: angles, or — 80, to its current, are less effective in im 


3 


First, there is the destructive energy of the river in flood with its; — 

enormous volume of water, its rapid current and its load of ice or 4 
drift. Ordinary dike construction, sooner or later, and generally 
sooner, yields to these agencies. The scour r around the ends weakens : 
their resisting power and causes" them to succumb more -rapidly.- 

E Bank- heads are less exposed to ice and drift, but are ‘equally « open to 


the writer to ‘possess grave defects ‘in principle. “The 
of such non- yielding structures thrust bodily into a stream 
is to disturb and demoralize the flow. In an alluvial bottom, which ~ 


yields almost to the touch of flowing water, these disturbances are 
ave far-reaching effects, throwing the river out of the 


nt ended, and producing results quite different from those ae 
desired. Mr. Fox has" referred to some of these defects on pages 


In contrast with this method of improvement by force, is that 
of longitudinal works, as bank ‘revetment or dikes parallel 
with the current. These avoid the drawbacks mentioned above. 
ee and drift rarely lodge heavily upon them. They do not disturb 


the flow of the river, but by their smooth and even alignment seem 
a actually to attract the flow in their direction and to maintain in 
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approximately parallel to the current. The theory of the first j= 
of works is, of course, that they contract the channel, force a me 
flow through a smaller width, and thus compel the current to scour 
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Mr. fea that at way an n increased d depth and wine, of section. TI They 
nden. 


ey ac- 
i ¢ of improving the channel by coaxing rather 


As From the nature of the two . classes of work, revetment is more 
_ permanent than dike work . The latter being largely of wood, partly 
beneath t the water and partly above, must inevitably fall by; natural 
ye 
decay i ina comparatively short time. -Revetment work has no perish- 
able material above water, and, therefore, is largely exempt from. te 
= processes of decay. Dike work is exposed to the direct on- 
river, with its ice and and rapid current. The: 


the flow of the river; ; their influence is far reaching; and the cur- 


= may be thrown against other banks, causing new de destruction — 


oc; the case ¢ of short dikes of, say, 100 fi ft. in length, placed jeniguedindy a 
is close together and built on a steep grade from the top*of the bank — 
to about water at the outer end, These dikes serve 


and, by their to each other, do not disturb flow 


room of the river as much as do the Bapad high dikes spaced at greater 


ae — is only about half that of standard 


_ interested to learn the striking likeness that the Lower issourl— 

rien River bears to the abnormal. physical features of the Feather River 


“dans on the Feather Marysville and the mouth, | 


ith the» view of amel rating navigation for the season as much as- 


possible. ~The physic ‘conditions of the stream, overloaded w with 


débris, certainly beggars all description. experience: 


while working on ‘was so remarkable and novel 


to arrive at the that the over- smestering 


feature which dominated everything connected with the- 


— of the channel way was the 
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| que angle that it glances off with comparatively little 
an oblique angle that it for the ose of changing 
— ssion. Dike works are avowe 
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eontrolling element which was extremely difficult to deal with, Mr. Conte. 
on account of the utter lack of knowledge regarding it. = = 
is a i Generally speaking, it may be said that in the bends the water _ 
‘surface was not more than 90 or 100 ft. wide and from 6 to 10 ft. 
ay deep, and the flow was quiet and smooth. — On the | crossings, how- os 
aver, the flow was fully 600 ft. wide with a uniform depth of only 7 
: from 1 12 to 14 in. Such a river section as this i is truly phenomenal. 
“tien entire surface was so-called ‘ ‘spotted water,” giving indisputable _ 
- evidence of a general bed-flow for the entire width of 600 ft. In © 
a | Wading over this crossing, in rubber boots, | one has to keep moving 7 


to hin sinking ¢ down out of The sandy bottom was 

4 all alive and 1 moving ng down stream. | The temporary v wing- -dams were 

generally built on these crossings ie concentrate the water flow, and 

_ ig 24 hours after construction a _ dry sand bar 1000 ft. long by 400 ft. 
= wide would form below the dam, the fill above the dam being much 7 
Tess in size. 

out their entire length, but they gradually down into the 

Beet sand v until at the outer end they practically reached the 
water surface, at the : same time, the entire dam was: swinging down 


then the dam apparently settled and came to a stand. This 
= seem to indicate, roughly, that only the upper” 6 ft. of th Te 


_bed-flow was moving at low stages of the river. 
Unfortunately, circumstances prevented the writer from ob- 
_ Serving t the Feather River during flood stages, b but he did manage 

2 to observe the flood stages ¢ on the Lower Sacramento River n near the 

= head of Steamboat Slough. The facts observed there are very ine 


teresting” and highly the river was bank full, 


taken 2 across the channel, and the when plotted showed 

_ the sandy bottom had come up just about as much as the water had 

gauge; in other words, the high-y water sectional | 

GS But 

real difficulty was in ‘obtaining good reliable during 


‘the entire time of his and, 
therefore, was not a mere transition stage of the river, or due to the 

passage of a sand wave, — In such rivers as these, of course, the usual 
method of gauging the river r discha Tge, by t the gauge height ‘Tead- 
" ings, is out of the question entirely. He was ‘much pleased to note 
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vhat the sounding ought to be; indeed, the writer has really very 
ous doubts as to whether the high-water sectional area, in 
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Conte, the magnificent: results obtained by the Missouri River Commission 


at the forty-five mile stretch near Jefferson City. This’ work is a 
Bs masterpiece of good river engineering, and will abana stand as a 
monument to the ability and skill of the Engineer Officers in an 
es _ ‘The excellent details supplied by the author are full of interest x 
ence a as the best and most reliable teacher. In fact, it. may 
ee said that his practice is all based on experience gained by hard | work ag 
and costly « experiments. What is good for one river or may 
Ay not be suitable for another; so much depends upon local conditions 
and the materials that are available and handy. The remarkable 
feature brought out clearly by the author, namely, the universally 
= eh divided flow in the improved channel, is a most troublesome fact . 
Peet which adds another item to the long list of difficulties to be ee 
countered. When a a broad, _general and persistent fact like this 


‘met there is always a a simple cause for it. Although ‘the writer 


not prepared to speak positively, yet, judging from his past experi- 
“ ence, he is inclined to think that this feature is a natural phenom- +. 


_onen of bed-flow, and that the mid is the 


«dt is humiliating to note how little ‘the public ie 


all, is the only true. ‘fiend and freight controller 
a has .. The public should never be so blind to ) their own interests a 


Moreover, the wealth added to the adjoining country, entirely 


—— 


to the of navigation, is_ a matter which 


a of 18 miles, near ‘Jeff efferson City, new by i im- 
Ses provements equals 5 500 acres, and the area of land protected by a 
the same improvements equals: 12 800 acres. This would fairly rep- 
‘resent the sum of $915 000, or more than $50 000 per inile of river, 
‘This in practically pay for the ‘improvements. 
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AMERICA AN OF CIVIL E 


RS AND Dis 


in ‘in any of of its publications. Ley 


S. Warvery, M. Am. Soo. c. 
Wurery, M. Amt, Soo. Cc LE. (by 
llega and using appropriate and convenient “units, in 
scientific and and computations, is ‘univer- 
sally admitted. Asa a measure of the intensity of rainfall, the 
a has been ‘generally used by engineers is the rate of precipita; 
tion in inches | per hour. This is, in some respects, an awkward and 
inconvenient unit, and the writer suggests that for it be substituted = : 
= actual depth, in inches, falling in the stated time. _ The meas- ay nen: 
urement and designation of the quantity of rainfall, te inches 
over the surface, is unobjectionable, ; and has: become so well 
that no « change is. desirable. ‘But to designate the rate 
f precipitation, it would seem to be simpler and m more satisfactory 
» refer it to the: depth, in inches, falling in a given period of time. 
Thus it is now the common way to lo say that fora period of 5 ) minutes Ec 
n fell at the rate of 3.6 in. per hour: It would be n more direct _ 
nd simple to say that for the period of 5 minutes the rainfall was ee 
3 in. This is a direct expression, and the quantity is readily 
-vertible into the common units of quantity of water, as, for instance, 
ubic feet per acre. e. This method of expressing rate of rainfall i is sex 
the more desirable since the Government ‘Weather Bureau ae 
of excessive precipitation are published in substantially this form, 


* Continued from March, 1905, Proceedings. - See December, 1904, Proceedings for 
paper on this subject by Charles W. M. Am, Soc. C. E. 
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DISCUSSION MAXIMUM RATES OF (Papers. 
ports 5 for extended data 


‘that 1 may be to fall in given time. the 


__ eurve, the equation for which is given as i = - ret (Plate LI*), Bs 
transformed a as here suggested, would d appear as shown in ‘Fig. 
‘and the equation of the curve would become d 
60” 


‘where d= = Ge total in inches, falling in t ‘minutes. 

‘are erroneous for the 


= 


& 


Duratior of in Minutes. 


shorter of time. There are so far as th 
aos knows, indicating a rainfall at Boston at the rate of 12.3 in. - 
hour for 5 minutes. The author's equation gives a rate of pre- 
cipitation fo for 1 minute of 38.64 in. per hour, and as ™ time de- 
creases the rate approaches infinity.) ie 
Discussion of the possibility constructing any formula or 


diagrammatic which will represent with approximate 


is more interesting in the abstract than useful p prac- 
tically and it will become less useful as of maximum rain- 
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1 might be depended upon for reasonably correct results Mr. Whinery. 
: — therefore, the writer may be excused for adding seltti 
attempt to devise such a formula. He has been under the impres- 
a 4 ion | heretofore that some rude relation probably existed between the 
rate > of precipitation at any station and the ‘normal annual rainfall 
at - that station, but an examination of t the records does not confirm — 
that hyothesis. ‘Thus, the curve for excessive ‘precipitation, ‘plotted 
available records, for New Orleans, where the normal annual 
rainfall is 60.3 in., , corresponds very closely with that for St. Paul, Nt : 
_ where the normal annual rainfallis 288 in, = 
Tt was for the purpose . of testing this hypothesis that the records 


a 


of excessive rainfall at nine cities widely distributed, geographically, 
the of the ‘United ‘States, having a wide 


Tange in 
 ¢ities were: 


= 


Normal An- 
“a 


«St. Lewis. 


of excessive precipitation at these stations, for various 
‘period of time up to 2 hours, were collected and tabulated (largely 
es from the publications of the ¢ Government Weather Bureau, but sup- 


4 plemented by such other records as were available). A few (usually 


- three or four) of the heaviest rainfalls at each station for the —. 
aa “i ous |] periods of time were then diagrammed, and a curve. constructed. — 
fan curves embraced all the recorded rainfalls for the various oe 
periods except a few very phenomenal downpours at some of the 
stations, not deemed likely to recur for long periods of time. In no ao e 
ease d do the records of more than: one rainstorm any station lie 
without the curve, and then, usually, for but a few of the time- A 
periods, — The ordinates to the curve for each station were then tabu- 
lated, and the arithmetical mean for each period of time computed, 
and these means used as ordinates for plotting a mean curve. The S, tit a 
- original curves were found not to differ from each other very widely, = 
a when the apparently lawless character of rainstorms is considered. : 
= a Table 4 shows, for each period of time, the maximum and minimum > 
length of ordinate to any of the 1 nine curves for the various ‘periods 


os ‘The curve shown by the Draken og in Fig. 9 is platted with the 
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the dor which is 


to coincides with i it sufficiently close for 


| 


| 
T 


as a formula for excessive “Iti is that 
neither the number of stations involved nor the time covered by the 
records warrants confident dependence ‘upon its” accuracy 
_ liability, but it is submitted as possibly more reliable than those _ 
heretofore ened and as giving results which may be safely used 


where satisfactory upo rvations 
TABLE 4- AND oF TO Ex- 


CESSIVE Rampant Curves m Nine CITIES OF THE STATES. ae 


| 


bes 


the in of the cities, ‘but if 


‘Mr. Whinexx_and no equation exactly representing it was found. But a curve, 
lim 
= 
— 
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DISCUSSION ON “MAXIMUM RATES OF 1 
cocfficient of in the numerator were increased from 0.6 0, ir. Whinery. 


early all these 1 phenomenal storms wou uld be covered, and the for: 


the engineer to provide against such phenomenal downpours. 

The available records do not seem to be sufficient to ninan a 
attempt to apply” the formula to periods of time beyond 2 hours. 7 
In fact, there seems to be gx good reason to believe that after that time — 

‘he curve should deflect downward; i in other words, anomalous as it ; 


seem, the total precipitation in storms lasting, say, hours, 
appears to be less than often occurs in storms of 2 hours’ ‘duration | 
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OF JACOB ALBERT LATCHA. 
MEMOIRS OF DECEASED ME EMBERS. 


Nore.- —Memotrs will be reproduced in the Volumes of Trax nsactions. informa- 
: tion which will amplify the records as here printed, or correct any errors, should be © 
forwarded tot the Secretar tary prior tot the final publication. : 


Nov EMBER 307TH, 1904. 


>= 


The of life of “Albert closed at the 
oe City of Coldwater, Michigan, on November 30th, 1904, is one worthy — 7 i 
of note. Born i in the State of Pennsylvania, of a Huguenot family _ 
which had settled in the United States at an early date and os an 
letters: ‘patent, for land the Government, dated in 1784, it 
was in his yo youth that he chose the profession in in which , afterward he a) 
Having gained a solid education at the West Branch Academy, 
a: supplemented it by a special course in mathematics and en- 
gineering under Professor Parker, of the Naval Academy, at An- 


_napolis. This i turn was followed for years, and in 


at 


--Teading, and by | ‘constant study. % Those who were to ‘tn 


- privilege of his friendship in later years often were surprised hy _ 7 
mental grasp, his wide information, and his ready apprehension 


year Mr. Latcha was to a position on the First 4 
= Division of the Union Pacific Railroad, in making the original eS 


"surveys across the continent from Kansas. ‘City to San F Francisco, 
via the 32d and 35th parallels. On this survey, subsequently, 1 
‘built both the Southern Pacific Railway and the Atchison Railroad. 
‘Mr. Latcha continued in charge to the Coast, and r returning in 1868, 
he entered the service of Pennsylvania Railroad, continuing 
sang for a bout nine years, and building most of the important — uM 
1880, Mr. Latcha began the construction of New York, 
Chicago a and St. Louis Railway, built in the interests of the Seney 
Syndicate. The preliminary | surveys for this railway were begun 
: oats in February, 1881, and the road from Buffalo to Chicago, 510 miles, 
‘ en was completed and ready for through | passenger trains by the middle 
of August, 1882; being 480 working days, or 18 months. 


November, 1886, Latcha appointed Engineer and 
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emoirs. 


of Construction the Duluth » South | Shore and 
Atlantic Railway. . Preliminary surveys were begun on November 

«Sth; was the Marquette Copper 


different periods, during the years mentioned above, Mr. 
- Latcha also held the presidency of the Toledo, Tiffin and Eastern — 
Railroad, the Toledo and State Line Railroad, the Union Bridge 
Ohio Rath the ont Milwaukee Railway, the 


of several of the eam > companies. 
tion works, and companies 1 might be mentioned in which Mr. Leiden 
ae In all his wide and varied experiences, Mr. Latcha was noted for. 
& his: singularly close and accurate estimates of the cost of construc- 
am env work of all kinds. This was observed by those at the head of 
the departments of finance, | » as well as by those who worked = 
His ‘executive ability was “marked, and his mental 
_ endowments fitted him from early life to be a leader of men. oe . 
‘Regarding his professional work, Mr. . George B. Roberts, late 
‘ ‘President of the Pennsylvania Railroad, once stated before the 
Board of Directors in the office of the company, at Philadelphia, that 
_ Mr. Latcha had done more work in less time and at less cost than 
any other engineer who had ever reported to him. Mr. J ohn Pp. 
Green, Second ‘Vice- President of the Pennsylvania Railroad, in.a 
"y personal letter, ‘declared Mr. Latcha to be one of the best equipped — 
men of his profession the company ever had in its service. _ na Se 
re Mr. Latcha was elected a Member of the American Society of 
Civil Engineers on May 7 th, 1873, and at the time of his death he 
“i _was not far behind those longest in such continuous membership. — 
_ For several years prior to the burning “of the Hotel Windsor, a 
_ Mr. Latcha and his wife lived at that New York hotel, the city in- 
deed long having been considered their place of resi 
both before and during that - time they made trips | 
- Pacific Coast, and to other parts of this country. ; 
At times, especially during his residence in Ne ew w York, 
Mr. Latcha was an occasional contributor to the North American — 
Review and The Forum. was a firm believer in railroads, 
against canals, as affording the best ‘possible means for the trans- 
- portation of grain and other western products to the Atlantic Coast “iad 


bes several well- considered articles he forcefully advocated the con- 
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and showed how the result could be brought about within reasonable 
limits, and the leadership: of the United States in s supplying the 


markets of thus = and maintained. 


or, _ Latcha handsomely the ‘parental 
of ‘Mrs. Latcha, at Coldwater, Michigan 


dence. W ithin a short _ time after taking possession of “the new 


home, Mr. Latcha suffered a sudden attack, somewhat paralytic in 
x nature, from which, thereafter, he only partially recovered. 
"Although remaining -an invalid for several | years, Mr. Latcha 


“never lost his interest in the affairs of the world, and as lately as the 


week previous toh his ; deat th he had be« been consulted “upon great enter- 
prises already started and others just” developing. When the offer 


a of Mr. Carnegie came up before the Society, Mr. Latcha, with _ 


aa usual discernment, committed himself to the side which finally won 
- and no engineer felt more gratification than he over the result. ‘isa 
Throughout his long and, toat man of his strong and self- 


“The me of his refined, rich, noble 
in the minds of those who knew him i in the fellowship of home and 
ead friends. The longer and more active part of Mr. Latcha’s life was — 
ee not lived in our community. He was prominent in large and im- 
portant public interests in the industrial world of | our country. His 
Ra mental grasp of railway possibilities was broad, far- reaching, - and — 
reliable in an unusual degree. He was patriotic in his spirit, and . 
+ many of his fellow citizens besides us who are gathered here to-day 


gratefully recognize — the value of his contributions to our — 


In his married life Mr. Latcha was particularly happy. A wit a 
yee a daughter of the late Bleecker ‘Lansing WwW ebb, a pioneer dry- 
goods merchant and business man of Coldwater, Mic 

self was a native of N yew ey. 
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™ ILLIAM ICK 


William Beswick Myers-Beswick was | born at Leeds, 
“on July 2 2d, 1850. He was the son of the late Mr. W. H.N. Myers, © oe 
of Leeds, : and took | the surname of Beswick on inheriting the ancient a 
manorial property of Gristhorpe, near Filey, in Yorkshire 

He served his articles with Messrs. Filliter and Rofe, Hydraulic  --: 
4 Engineers, of Leeds, and afterward went through the civil engineer- 
ing course at Berlin ‘Unive rsity. On his return to E England he 
joined the staff of the late Mr. John Fraser, ‘of Leeds. He con- 
7 tinued that gentleman’s practice, in conjunction with his brother- “ 
. in-law, Mr. H. J. Fraser, and after the death of the latter —— 


His “practice comprised the construction of many important 
branches of the Great Northern Railway, in Yorkshire and Lei ey 
 eestershire and works for the } North Eastern and London and North 
: bis estern Companies, including some heavy tunneling, viaducts, and 


great variety of work, the Pudsey Branch he 


Mr, ‘Myers- “Beswick | was, a Member of the Institution of Civil 
Engineers, Member of the Institution of “Mechanical Engineers, 


and a Fellow of the Geographical Society. He was elected a Member a 
of the American Society. of Civil Engineers on January 3d, vg x 


TULL LOCK M. Am. Soe. C. Et 


: ‘Suny 21sr, 1904. 


Alonzo” J Tullock, the : of this” his 


in Leavenworth, Kansas, on 3 21st, 1904, at the of years 
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or ‘ALONZO J. TULLOCK. 
parentage, his George Tullock, having come to this 
from Edinburgh, Scotland, in the early Forties. His school educa- 
tion was commenced in the country | schools hear his birthplace, 
continued in the high school at Rockford, Illinois, in the University 
of Illinois at ‘Champaign, and finally completed at the > University : 
a of Michigan, where he received the degree of Civil | Engineer i in 1876. a | 
ae In 1878 he was married t to Miss Kitty B. Southwick, of Rockford, 
Tilinois. The u union was most happy, and v was s blessed by the birth 


daughter, Lucy M. Tullock. L. Tullock has vecently 
been graduated from Smith College, at Northampton, Massa¢ chu- 
; setts, and the younger daughter, Lucy M. Tullock, is now attending 
‘the | public schools in Leavenworth. son, Hubert S. Tullock, at 
the time of th this writing, is a junior in the engineering department — 
4 the University of Michigan, his father’s Alma Mater. _ 7 
after his graduation, Mr. Tullock entered the 
of Fox and Howard, a firm of contractors in Chicago, but in 1879 
i entered the bridge building firm of Insley, Shire and Tullock, at 
_ Leavenworth, Kansas, and from that time until his: death he devoted rf. 
to bridge, 1 viaduct ‘and wharf construction. At 
time of his death he was, and had | been for twenty years, the 
proprietor of the Missouri Valley Bridge and Tron Works, successor 
‘Tullock. many important bridges in the territory 
of the meridian of Chicago, besides building during the early days, a 
between 1880 and 1890, many Howe trusses and wood 
and iron bridges, styles ‘80 much in vogue during that period. In. 
the territory m mentioned, ‘Mr. Tullock probably built more bridges 
than any other « company or Among the most important struc- 
tures built by him were: the substructure of a railway ‘bridge across 


the Missouri River at Leavenworth, in ~ 


St. Louis Railway ‘Belt Toute), 

and Pacific Railway, and other roads at various points. He built 
the» very difficult pneumatic foundations for the Texas and Pecifio 

_ Railway’ s bridge across the Atchafalaya, one of the outlets of the — 
Mississippi River the Gulf of Mexico. Various other pneu- 
matic and deep foundations for bridges across s western 1 rivers, which a 

are most difficult to deal with owing to their ' very steep water-sheds 
4 and their extreme freshets, were built by him. His last important 4 


~ si the construction of the bridges on the St. Louis, | Kansas 
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City” and Colorado Railway (Rock System), among 
was one very high structure over the Osage River. ‘This bridge con- 
tained one. span 375 ft. in length and one concrete p pier r with a total 
height of 109 ft., resting upon a pneumatic foundation. | ‘This is 
_ probably the highest concrete pier yet constructed. = 
In 1900, Mr. Tullock, in conference with Alfred Net Pe 
President, Am. Soc. C. E., designed the important wharf built by 
4 the Mexican Central Railway, for the Mexican Government, at 
Tampico. Mr. Tullock was made engineer of this important work, 
took complete charge of the same during construction. This 
wharf was built on 454 piers, a large number of which were on 
pneumatic foundations, reaching the depth ‘of about 50 ft. below 
- mean tide. <A full description of this important work has recently 
_ During a busy and studious life, Mr. Tullock accumulated a . 
large” and valuable library which | are many rare books, and 
% 
especially ‘many volumes relating to the Louisiana ‘Purchase, within 
_ wh which territory was located the city chosen for his home. = 
Mr Tullock, by his simplicity a nd force | of character and his 
"excellent judgment, attracted to himself men of character and 1 
“a ing. By his ) uniform | courtesy and fair dealing, he commanded the 


in confidence and esteem of those he was associated, and 


; Civil Engineer on J une 6th, 1883, 


MACY STANTON POPE, Assoc 
DECEMBER 10TH, 1904. 


Macy Stanton Pope was born in East Machias, ‘Washington 

Er Se Maine, on July 26th, 1869 » of sturdy New England parent- 

age, his father, James Otis Pope, and his mother, Olive Chase, both 

being natives of East Machias. 

fachias, and in Washington Academy, loe 


rom which he was in 


of 


He 


prepared by Leonard Metcalf, M. Am. Soe. CE. 
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4 he American Society o 
ba — rested in 1 
shipping, of his Gane in bile te sted in lumber and 


‘thought, which "marked later life and — 
In the fall of 1888 he entered the Massachusetts Institute of 
er and was graduated from the Department of Civil En- 
gineering in 


He then entered the employ of the Associated Factory a 
Insurance Companies, of B Boston, taking part in a series of 


by ashua, New Hampshire, by John R. Freeman, M. “Am. Soe. C. E 
the fall he was s called to the Messachusetis 


2 year to ‘take 1 practical work again, to re- enter 
of the Factory Mutuals Company. 
‘Here his time was divided between the testing ‘department, in 
which he made tests of various fire protection and prevention de- 
- vices ; the inspection department, in which he visited mills in -dif- 
i parts of the country, and made —_— of and reported upon 
n Freeman, then en- 


Mutuals ‘Company, in preparing plans for improvement of the 


Pennichuck W ater-Works at Nashua, New Hampshire, and of the 
Dy power plant o of the ‘Piscataquis er Paper Company, and in a 


In February, 1898, Mr. Pope obtained leave of absence from his 
company 
estate. Later, after making a extended tour, 
and western States, with his mother, he resumed his active 
inspections. His early training and natural traits, combined 
with his personal ‘experience with the practical affairs of business . 
— stood him i in good stead and made him a most valuable man for the 
department. Clear headed, balanced, judicially minded, 
he was well fitted to do the work. which fell to him, and merited the 


- Tt j is s the verdict of all that the work done in each of these vari 
fields was well done, and that the ere received by those 


ests upon cast-iron water pipe e and fittings being conducted at 
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MEMOIR OF MACY STANT 


Society of Civil Engineers, in which elected a an 
‘He was devoted to his ¢ ‘old and nok a warm active 
terest in its a as was shown by his presenting to the town of. 


the Pope family, which had been identified with the 


“affairs of the town for a century, but as an object. lesson to the 


Glee: Mr. Pope’s interest, and were sub substantially 
remembered by bequests i in his will. 
summer Mr. Pope took the opportunity to travel a 
"some months for rest and recreation, but, ‘shortly | after his return, 


serious symptoms developed, and he died of acute Bright’s disease , 
a Brookline, Massachusetts, on December 10th, 1904. i 


Quiet and reserved to the world, but a warm and loyal friend, 
"imple in tastes, with high i ideals, a a well balanced and indomitable 
worker, Macy Stanton Pope will long be remembered by his friends es 
a a good epemecuhel of a fine and — type | of } New Englander. 


4 


f French, was born i in West Lebanon, New Hampshire, on September ' 
25th, 1873. He attended the publie schools of West Lebanon 
i White River Junction, Vermont, entered the Scientific Depart- 
‘ment o of Dartmouth College in 1889. After two years in college, he 
was employed on the Concord and Montreal Railway, i in northern _ 
New Hampshire, and for years was with the Niagara Falls 


Company, as assistant on mill construction, and the 
~ last year had — charge of the meshed and drawing for 
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OF FREDERICK REGINALD FRENCH. [Memoirs 


and the tunnel of the Nisgare Falls 
_ An incident connected with his early 1 work i is noteworthy, as an 
indication of the ability of the young man. The problem of making — 
detailed drawings and patterns for the cut- tense work, at the inter- 
e of the circular paper mill tunnel with the horse-shoe shaped 2 
‘main | tunnel, gave e the engineers connected with the much 


that he could work Believing that the man 
had | little idea of the difficulty of the problem, he was 1 told to take © 
his time ahd try it. He produced his drawings, and, after. ten 
_ examination by his superior, they were accepted and he v was sent to ‘ 
qu to instruct the -gtone- cutters in preparing the work. 
Erection proved the problem to have been correctly solved. For a 
boy with but two y years’ ‘college training, and no previous 
in stone-cutting work, this was considered quite remarkable. 
Mr. French | continued in mill construction, having engineering 
lea for the Shattuck and Babcock Company, i in a until - 
the fall of 1894, when | he returned to his studies in the Thayer ane . 


of Civil Engineering | ‘at Dartmouth. 


a — Bee the two years i in the school, he was employed during al 


Robert Fletcher, Consulting as Engineer o on 


toundations at White River J unction, Vermont. 


‘Upon graduation from the engineering school, in 1896, became 
Chief Engineer for the Niagara Falls | Paper Company, ‘and had 


supervision of plans” for, and construction of, extensive buildings 


From the latter part of 1898 to 1900, the wi was engaged in water- “4 
- works construction in White River Junction, mill construction at 


i: ilder, Vermont, and | ‘as joint proprietor | of a machine shop and | a 
foundry business at ‘Niagara Falls, New York. 
Compelled by poor health to seek climate, he traveled 
: Mexico i in 1900, and there became associated with Edgar =. 
Smoot, M. Am. Soc. ©. E., on n the harbor improvements at Man- 
ae He satel with Mr. Smoot up to the time of his death, 


serving as Assistant later as Engineer in charge of 


stone blocks used in the construction of the breakwater, 
steel derrick of simple a and economical design, with a — of 50 
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and a genius for machine: A keen 

; tion, w hich was ever active, was backed by great good sense and a 
sure knowledge of mechanical principles. It was his fortune to be c. 
connected with large enterprises, and his delight was in the solving 
of difficult problems. Still, he was ever in the smallest 

A number of useful inventions were made by Mr. French, several — 

“machines connected with paper mill work and an “area _eableway,” & 
for conveying materials to all points within rectangular areas, be- 


7 His quiet and modest manner, together with the sterling quali- — 


ties of his character, made firm friends for him among all with 


iii 
_ His unselfish devotion to duty and his ‘courageous fight against be: a 

Gennes during the last years have tau ght his intimate friends to ere 
Mr. ‘French was married to Martha (Oz Hathaway, on February 

24th, 1898, and he is survived by his. wife one daughter 


was ensued a a member of ‘the Am 
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On Unirorm TEsTs oF CEMENT George S. Webster, L Humphrey, 
} Paap George F. Swain, Alfred Noble, Louis C. Sabin, S. B. Newberry, Clifford | Richardson, 4 
On Ratu Sections :—Joseph T. "Richards, | Cc. W Bechhols, E. C. Carter, M. 
Felton, Robert W. Hunt, John D. Isaacs, Richard Montfort, H. G. Prout, Percival 3 
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AMERICAN SOCIETY OF CIVIL ENGINEERS, 


A. 
~ is responsible, as. a body, for the facts and 


SOCIETY AFFAIR 
Minutes of t Meetings: 1 


Hours during the Society House is 


of Societies Extended to Members. 
. Searches in the Library 
International Engineering Congress Publications. 
a Addition to Society House 
Formation of Local Associations of the Society.. 
Accessions to the Library: 
Donations.... 
_ By purchase 
Recent Engineering Liter ature.. 


Announcements: 


3d, 1905. —T he meeting was called t ‘to order at t 8. 40 P. M.; 

Vice- President E. Kuichling in the chair; Chas. Warren Hunt, 
; Secretary, and present, also, 131 n members and 22 guests. ts 

‘The minutes of the meetings of April 5th ar nd 19th, 1908, w 


approved as printed in the Proceedings for April, 1905. Beate les, ee 


paper by R. D. Coombs, Assoc. M. Am. Soe. C. E., entitled 
House Framing” was presented by the Secretary. second 


0. E., was presented by the | Secretary, ond 
Messrs. 0. Fuller, Pr. ‘Miller, J. pC. 
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CANALS, San Juan, Porto Rico. 


Ike Cantine, East Orange, N. J. 


FREDERICK James Eastersroox, New Haven, Conn. 
Hector James Hucues, Cambridge, Mass. 

James ALEXANDER JAMIESON, Montreal, Que., 
JAMES Barney Marsu, ‘Tek Towa. 

% VANUXEM Morris, Brooklyn, , N. 


ws 


Hasettron Purr FFER, Guanajuato, Mexico. 
-Cuartes Aucustus Van KEvREN, Jersey City, N. = 


Van VLECK, New York City. 


AssociaTE MEMBERS. 


LincoLn BannisTER, Rome, N. Y. 
Bake, Brooklyn, N. Y. 
OHN PoTTEeR Conepon. Pocatello. Idaho. 


Osmonp GuTurE, Brooklyn, N. Y. 


‘Harotp Watton Hupsoy, Harrisburg, Pa. 
Epwarp Jansen, Shanghai, Ching 
Gace Leake, Fort Worth, Tex, 

“Watrer RALEIGH ‘Lewis, IR., Littleton, Colo. 

Cantos | Lozo, , Brooklyn, N. Y. 

Expert Emerson Locurpce, , Springfield, Mass. 
_ArTHur EpMunp Owen, Jersey City, N. J. 
‘Hersert Lincotn Rocers, New York City. 


Ay 


‘= 
= WINTON Sarr, Syracuse, N. Y. 


James Eaton Torrey, Montclair, N 


-FiscHer New York © City. 
_ CHARLES Louls SPIER, , New York City. | 


ALFRED Douetas Fiinn, New York City. 
 Joun Fiynn, Jr., Troy, 
CHARLES WELLFoRD Leay rt, JR., New York City. : 
Epson Mason Scorreup, Philadelphia, Pa. 
Witson, Jr., Birmingham, ‘Ala. 


| 
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4 
The. election the candidates, by the Boasd of Di- 
JOSEPH CARL ScHAEFFLER, Somerville, Mass. 
On April 4th, 1905. 


Ts! 


Arriur CLARENCE Tozzer, New York 
May 24, 1905. 
Ervesr Srearns Bani, New York City. 
 Joun Frurr, New York City. 
Murpocu Huntineron, Canal 
‘Harry Grorce RascHBacHEr, Washington, D. 
Cart Howe.t Reeves , Seattle, = -. 
“ALBERT ORANGE SMITH, Livingston Manor, 


announced the following deat death: 
, elected Junior ‘8d, 1908; date of 


a » 1905. —The was called to order at 8.30 P. M. 
Cc. Schneider i in the chair; Assistant Secretary -T. J. 
McMinn acting as” Secretary; and present, also, 122 members and 


A paper, by F. Trask, Soe E, entitled “The 

Trrigation System of Ontario, and 
Cost,” ” was presented by the Acting Secretary. 
B. Francis, | M. Am. Soe. C. gave a description 

Power | on the Chattahoochee River, near Atlanta, Ga., 
‘illustrated with lantern slides, and the subject was discussed 

Messrs. John Bogart, Wm. B. Parsons, Cary qT. Hutchinson and 

q 

An oil painting « of the late George S. Morison, Past- President, 


Soc. Cc. E., was to the by William 


Montsox, elected Associate April 6th, 


_Epaoxp Trowpince Myers, elected Member 1 May 2d, 1888 4 


— 
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OF THE BOARD OF 


April 20th, —A Special Meeting, for the consideration of 
tenders for the and additions to the ‘Society building, 
was held at 8. 30 P. M., President Schneider in the chair; Chas. 
Warren Hunt, Secretary; and "present, also, Messrs. Bowman, 
7 _ The President and Secretary were authorized to execute a con- 
tract with any of these bidders after havi ing ig secured the approval ‘of 
Building and the Treasurer was authorized to 


May 24, 1905.—President Schneider. in the chair; Chas. Warren 
‘al ‘Hunt, Secretary, and present, also, Messrs. Bissell, Bowman, Craven, 
= Gowen, Knap, Kuichling, | ¥. Lewis, Noble, Osgood, Sher- 

Mr No ble, Chairman o of the Building 


bes 
os 


- dition to, and 1 alterations of, the present House 0 of the Society, 

William L. Crow, the lowest bidder, the total amount of the pa = 

being Fifty- ‘two thousand four and ninety-seven | dollars 

report of the Board of Direction, for presentation to the 
3 Society at the > next A Annual Convention, in the matter of —— 

“< referred to the Board by the last Annual Meeting, was adopted. a 


Applications were considered and other routine business: trans 


‘Five were transferred to Member, sev 
candidates for Junior were elected. 
of Abstract of of ‘the be Board a 


the third line, page 114 (April ‘Proce 
“Craven” and insert “Croes.” 


— 
— 
— 
— 
— 
— 
— 
— 
—— 
— 
— 
— 
— 
— 
— 
— 
3 
4 


ANNOUNCEMENTS. 


‘The House of the is open from 9 A. to 10° M. 


Wednesday, June 7th, 1905.— -8.30 regular business 
meeting will held. Ballots for membership will be canvassed, 
and two papers will be. sounded for discussion, as follows: 7 
ew Points i in the of Reinforced Concrete Arches,’ by 


Both these | papers were printed in Proceedings for April, 1905. 
Wednesday, September 6th, 1905.—8. 30 P. M- regular 
ness meeting will be held. Ballots for membership will be canvassed, 
and a paper, by Edwin | H. _ Warner, M. Am. Soc. C. E., entitled | 
The Hydraulic Plant of the Puget Sound Power t Company,” will 
‘This p paper is printed in this of Proceedings. 


Wednesday, September 2oth, 1905.— 8.30 P. M. meet- 
: ing a paper entitled | “Notes on the Improvement of River and Har- _* 
bor Outlets in the United St States,” 7 D. A. Watt, M. Am. Soe. C. E.. 


ow will be presented for discussion. 
paper is printed in this of 


J . Witcus, : WaRREN Hunt. * 


M. JouNstON, 
W. Kinestey, 


— 
— 
— | 
tm 
— 
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— The Tt in Cee 
4 land, Ohio, — 
i harge of the arrangements: | 
@ been appointed to take charg a nents: 
OF THE BOARD OF DIRECTION: 
— 


ANNOUNCEMENTS, 
Application ‘for special | rates been ‘made to the Railway 


Passenger Association, and a ‘Programme is being arranged. As 
as these details have been perfected, a will be 


PRIVILEGES OF LOCAL so SOCIETIES EXTENDED TO MEMBERS 
OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 
- The Boston Society of Civil Engineers will welcome any member 


of the American Society | of Civil Engineers at its library and reading 


to BP. will also welcome at the 
ings, which are held in the same building, on the evenings of the i 
fourth Wednesday in J anuary, and the third ‘Wednesdays of other 
4 months, , except J uly and August. 
The rooms of The St. Louis Engineers’ Club are in 
‘ie of St. Louis, and visiting engineers are cordially invited to 
use them for mail, telephone service, information, ete. = | 
a _ The courtesies of The Engineers’ Society of ‘Western Pennsylvania 


rooms of the Society, 410 Penn Ave., Pittsburg, Pa, 
are open at all times, and meetings are held as follows, except dur- 
2 4 ing J uly | and August. Recuiar Section, Third Tuesdays; CHEMI- 


ga, SECTION, , Thursdays following third Tuesdays; MECHANICAL 


Section, First Tuesdays; Srrucrurat Section, Fourth Tuesdays. 
The Western Society of Engineers, M Monadnock Block, Chicago, 


4 Ii, tenders to o members of this Society the use of its rooms and 
ke facilities, together with the good offices of its Secretary and of a 
special committee appointed for that purpose. 


_ The Civil Engineers’ Club of Cleveland, Ohio, ir invites ‘members | of 
a _- Society to make use of the Club ‘Tooms, at any time when in 7 
Cleveland. Cards will be furnished on application to ‘the Secretary, 
‘The Engineers’ Club of Pennsylvania has established new 
quarters at the corner of Second and Walnut Streets, Harrisburg, — 
and desires to extend the courtesies of the Club» to visiting mem- 


CHES IN THE L 


J anuary, 1902, the Secretary was authorized to make 
* in the Library, upon request, and to charge therefor the actual “— . 


the Society for the extra work ‘required. Since that time e man 


mation om 


— 
— 
iii 
by 
@ 
— 
— 
— 
— 
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resulting to the members who have use 
a the resources of the Society in this manner, has been expressed fre-— oo 5 
= quently, and leaves little » doubt that, if it were generally kn own to — 


as much more by persons familiar 
sa Copies of all lists of references are filed, 80 1 that i in many cases — 

it is only necessary to make a typewritten copy, ces the 
i = In asking that such work be undertaken, men members should specify 
“clearly the subject to be covered, and whether references to general 4s 
books only a are desired, or whether complete bibliography, invalv- 


The six volumes of the of the 

"gineering Congress have been printed and five of them have been’ 


Gatributed to elected ‘prior to December 


le price, which is $5. 00 per 


six volumes have been issued as Parts A, B, G, D, E 
of ‘Vol. LIV of Transactions. The notation, as Parts at one of the oe 


volumes of Transactions, was adopted for the ie 


a Members, so that when all are ‘received they will be consecutive 


on the shelf. ‘was not possible at the time to how long it 


would take to collate the discussions issue these and it 


ADDITION TO SOCIETY HOUSE. 

Tu une 1904, a lot the Society 


average depth of 116 ft. 


| 


— 
A 
= 
— 
— 
The cost is trifling, compared wi value e time of an 
a 
a 
7 
| 
i 
4 
planation is given so that the membership may understand that, for 
5 §_ them, there will be seven Parts of Vol. LIV, and that the regular ae 
Volume, whose shelf place should be first, will not be published until 
these Engineering Congress Publications. 
— 
— 
A = Hunt, and plans for an addition, including some alterations in the a ce 
present house, have been made by Eidlitz and McKenzie, Architects, 


ider the direction of this Cunrndiiee, which were approved by | the 
- Board of Direction on April 5th, 1905, and on May a4, 2008, a con- 
"tract for the work was signed with Wm. 
The contract calls for a ‘building practically ec coring the 
x new lot, of the same height as the present house, thus adding 50% 
its capacity. quality of work is to be in all respects similar 


we The alterations will consist in remodeling the first floor, making — 7 
8 large Reception Hall, improving the entrance to the Lounging on 
Room, enlarging the General Toilet Room, ete. Wee 

The plans also call for a stairway in the rear, direct 
communication between the the first and the 


_ whenever required in the front part 


_ The property of the Society now consists of a plot, the general 


Frontage on n Fifty-sevent 


on the east line. . 


Building operations have already been begun by the contractor, 
2 and it is hoped to have the building ‘so far advanced that the first 
fall meeting (September | 6th, 1905) may be held in the ne’ new Audi 
LOCAL ASSOCIATIONS OF 


t the 


Annual “Convention at Clev eland, the present state of. ‘the 
matter is given below for the information of Members. 


cireular ‘note, enclosing By 


bership of the Society been set down for 


Albany and Troy, N. “New Orleans, La. 
‘ Chicago, Ti. iy 


— 
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Views OF ‘THE BOARD OF DIRECTION AS TO THE FORMATION OF LOCAL 
Associations OF ‘OF THE AMERICAN SOCIETY OF cv 


_ wa as considered a number of years ago, but nothing was accomplished 
in this direction, as there developed considerable opposition to the - 


The present suggestion is to have a somewhat dif- 


ferent end in view, viz., the formation of local associations of our” 


members for professional and social intercourse only. Similar one 
“4 propositions have been considered somewhat informally by the Board _ 
of Direction heretofore, one emanating from members residing in the _ a4 
City of Mexico, and another from St. Louis, although the latter — 
_ proposition was merely the decision of the question as to whether — 
x the present local engineering society of St. Louis could be furnished, 
_ upon request, with certain of the Society publications, and allowed 
ep to discuss them with the privilege of having such discussion, if 
valuable, published by the Society. This latter question was decided 
_ iby the Board i in the affirmative, but nothing further has been | heard 


The Board recommends thet, wherever possible, ‘steps be taken __ 
= the attention of the membership to this matter, and that such 
In making this recommendation, the Board wishes to point out 
that associations of this character would be of great advantage to _ 

4 the Profession in general, and would widen | greatly the influence ’ 
this Society, and enhance its standing in the various communities; 
if coincidentally (or “practically | the papers issued in our 

Proceedings could be brought up for discussion at meetings in vari- 
ous localities and the resulting discussion forwarded to the a 
of the Society for publication, subject to the Euien 3 in force in regard | 


= 


salt in great to the T'ransactions that, in ‘nearly all 
‘eases, it would be possible for the author of a paper published by © 
the Society to be within reasonable traveling distance of some point 
at which his paper is to be read, and give him an opportunity to to. 
3 Jt is further believed that if this project can be carried out suc- 
 —, it would bring non-resident members into closer touch — 
with all the work of the Society, and place the non-resident member “a 
practically in the position of a resident member of ois bath in the — 
- -[t is further submitted that the advantages to engineers who are 
not now members of the Society would be very great, and that the © 


formation of such an association in n any city would not interfere in 


of n of a, Local Association of the Member- __ — 
4 is the Society in Washington, D. C., has _ of the Member- iii 
D. C., has led the Board to 
— 
cL 
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The prepared a draft of proposed By: Laws for such 
- an association (copy enclosed herewith), which, i in its opinion, would | mec 
Referring to this draft, it i is believed that the following Articles: ae 
No. 1, relating to the Name, Location and Object; No. 2, ‘relating 
to Membership, and No. 6, relating to Amendments, should in sub-- 
stance be incorporated i in the By-Laws of all such associations, but 
that Article No. 3, relating to Dues; No. 4, relating to Officers, 
and No. 5, relating to Meetings, may all be varied i in detail accord- _ ra 
ing to special local requirements or 
‘one are inserted in the draft as suggestions for consideration __ 
in each — case, — it would be well if, in all matters ex- _ 


In this it be noted that the 
ship of the Society pays an additional fee of $10 per annum for the Tea 
special privileges of such membership, and that a much less yearly ~ a 

sum would probably suffice for the dues in Local Associations as 
order of ‘the Board of Direction. : 


Arr. I. Name, Location AND OBJECT. 
The name of this Association shall be ¢ the _ Association 
* Members of the American Society of Civil Engineers. alias a 
The offices of the Association shall be located in the City 
_ (8) Its objects ‘shall be the advancement of eng ‘engineering knowl- 
ge and practice, the maintenance of a high professional standing 
- among its members, and the furtherance of the general welfare of | 
_ the American Society of Civil Engineers. 
a” _ (4) Among the means to be employed for these purposes shall be: 
ee _ Meetings for the presentation and discussion of professional papers, 
an particularly those issued by the American Society. of Civil En- 
geineers, and the encouragement. of engineers: who are not members 
to attend and take part in the professional and social features = 
of ‘this alt to 
loo “whe are members of the American Society of Civil En- 
gineers in any grade and who reside within .... 
ii such may become members of this Association without payment 
of Entrance Fee, but should the membership in the American So- 


of Civil ‘Engineers of any person cease from any cause, 
shall at the same time cease to be a Member of this Association, = 
dues p payable by all members shall he 


— 
— 
j 
— 
— 
— 
— 
q 
— 
| 
— 
a 
> 
> 
— 
— 
— 


ve 


ANNOUNCEMENTS. 


Jd any dues are more than six months 
arrears shall cease to be a of this 
(1) The officers of the Association shall be a 
_ Viee- Presidents, a Secretary, and a Treasurer, who shall constitute a 7 
‘Board of Directors, in which the government of the Association 
_ (2) The term of office: of the. President of the Association shall 
be one year; of the Vice- Presidents, Secretary and Treasurer, two 
years. The term of each officer shall begin at the close of the 
Annual Meeting at which such officer is elected, and shall | continue 
for the period above named, or until a successor is duly elected. 
7 (8) A vacancy in any office shall be filled by election at the next ie 
= (4) The officers shall be elected at the Annual Meeting of the 


(1) The Meeting of the shall be held c on the 
third Wednesday of December in each year. 
(2) Regular meetings shall be held monthly, except during the 
Ee summer months, at such time and place as may be appointed by the 
- Board of Directors. At these meetings the business of the Asso- 
~ g@iation shall be transacted, and the discussion of professional papers 


Bag _ published by the American Society of Civil Engineers, or specially 
: prepared for the occasion, shall be in order. - Such discussions may 


furnished to of the American Society of Civil 


This may be amended only by a two-thirds vote 


of all members of the Association, which vote may be taken, = 
necessary, by letter-ballot » provided such amendment shall have pre- 
received the of the of Direction of t the 


The subject seems to have aroused great interest among the 

~ Members of the Society generally, and two Local Associations — 

Kansas ‘City, Mo.—The Kansas City Association 
the American Society of Civil Engineers was organized on April 

I. G.I Hedrick, 8. W.. 
Secretary. and Tre surer, S. Burns. 
The membership is limited to the membership of t 
= within 100 miles of Kansas City; the annual dues are not 


to exceed $10; meetings are 2 to be _— — except during June 
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Secretary, | F. ‘Rifilé, 
Treasurer, A. L. Adams. 
To a circular was addressed to 79 members living 


were re received, : all but of which ‘were to the 
tion; 29 members were present at the ‘meeting of April 28th, and it : ae 
iss by t the President that there was considerable enthusiasm 
manifested. The 100-mile lizait for membership was adopted; dues 
we re fixed at not more than | $5 per year. _ The Annual 1 Meeting is 
to be held on the third W ednesday of December of each year, and ; 
regular meetings are to be held 


_The matter is the 


re at present indicate favorable action by our members i in that — 
f 


ae the sense of a mecting held on on April 11th, 1905, at which 15) 


were present, was expressed that such an association would be de- a 


b 


Philadelphia, Pa.—The matter is is e submitted to 


ballot of the local | membership 

7 _ Pittsburg, Pa.—It was the intention to have a for 
consideration of this matter on May 10th, but, upon the under- 
standing th that the whole question v would be discussed at the ‘Conven- 


Boston, Mass.—The statement As made that it is the una 1imous 


; * opinion n of those who have been consulted that it would be very 2, 
af = “difficult to arouse sufficient enthusiasm in Boston and vicinity t 


St. Louis, Mo.—At a meeting of the St. 
oe on on Marck 24th, 1905, a resolution was adopted to the effect that it is | 

- not desirable at this time to have such an organization in St. Louis. — 
There were 23 members present. There is now a local organization ef 

which has, to date, held 26 meetings, but has never 
met for the purpose of reading or discussing technical papers, but 

for the discussion of business m tters in 


There has beer more or less correspondence with — in’ the 
ther cities to whom the suggestion was sent, but n 
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ACCESSIONS 0 


From April 12th to May 9th, 1905. 


DONATIONS. 


FABRIGATION DE L’ ACIER. 


a Par H. . Noble. . Paper, 10x 6 — il 


Ch. Dunod. 26 francs, 50 centimes. 
_ The preface states that this work gives first, in a condensed form, the 
- properties of iron; especially applied in iron and steel work; then the different 
_ processes of manufacturing bars of steel, for the rolling mill’ and the forge, are © 
a. minutely studied from the theoretical and especially the practical point of 
view. The study of methods of manufacture is made from the side of the © 
metal and also of the accessory materials and preparation. — It Is intended to 
§ be a complete guide to the overseer and engineer in charge of steel works. | 
The last chapter describes the organization of the working force, also technical 
_ bookkeeping ; this includes not only the cost and returns for the bar of steel 
— but also for the different intermediary conditions of the metal. Various usages 


Beitrag zur der Frage der algebriiischen. Bezeichnung 
der physikalischen, technischen und chemischen Gréssen. _ Von Olof 
Linders. Paper, x7 in., 96 Jah & Se hunke, 1905. 
Since ‘the of his beck “Die Gréssen,” ‘the author 
_ states that the interest in the question of signs has grown so ‘great that it 
a might now be attempted to treat the matter further in a separate volume, and 
this is the reason for this little book, in which he adds three more propositions — 
as a contribution to the solution of this most important, but very difficult — 
es - question. He has at the same time inserted for comparison the signs occurring 
_ in several of the much-used technical handbooks, and, moreover, as far as “io 
_ permitted, some of the most important sign propositions so far known. The 
chief feature of the book is a large table giving 871 quantities used in physics; 


electricity, chemistry, etc., each followed by the various proposed 


3 DESCRIPTIVE GEOMETRY FOR STUDENTS OF ENGINEERING. 
3 By James Ambrose Moyer. Second edition. — Cloth 1 9 x 6, illus., — 
198 pp. Yew York, John W & Sons, 1905. $2. 


: The preface states that the aim of this book is to present the subject _ so as” 
to ‘make | it most easily applicable to the requirements of recent engineering 
practice. It is alleged that the methods of presentation, therefore, are not 
traditional. Experience has shown that most students in our best technical © 
schools have difficulty in applying their knowledge of this subject to subse- 
quent work in structural and machine design. Two things have been attempted — 
to overcome this failure; the notation is essentially the same as that used ae 
mechanical drawing, and many concrete exercises, “showing usual practical ap- 
plications have been inserted. The data for the exercises are stated by the aS 
system of codrdinates used in analytic geometry; a large | number | of perspec- 
— tive and orthographic drawings have been inserted. Part 


2 Bi, Gifts have also been received from: the following: 


Albany, N. Y.—R. Con Brooklyn Engrs.’ Club. 1 bound vol. 
bound vol. Burlington, Vt.—City Clerk. 1 pam. 
1 oe. Canada H. M., & Co. _1 bound vol. . 
m. Ry. ssoc. pam. 


d’Appareils 
apeur. 1 vol. 
G —Mayor. 1 
Colo.—Agri. Exper. Station. 4 pam. 


Bates, L. W. 1 pam. ‘Min, 2 
Brockton, Mass.—Water Canines 


erwise ‘books in this list have been donated by the 
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‘Travaux Pub- Reform Club, 9 bound vol. vol. 20 

ics. pam 

Gloversville, N. "Rhode island—Board of Roads. 


& Belge des Ingenieurs et des In- 
Holyoke, hase Baer. pam. Ingenieurs Civ. de France. 
Towa Eng. Soc. a pam. Soper, G. e's 1 pam. 
Labor. bound Taunton, Mass.—Water Dept. 1 pam. 
Mich. —State Board of Health. pam. Unknown. 8 pam A 
Central R. R. Co. 1 pam. Bureau of Education. bound 
New of Public Bureau of Forestry. 4 vol. 
1 vol. Bureau of Statistics. bound 
New_York Central & Hudson Rive R. 1 vol., 1 pam. 
New yok. & Louis R. Bureau of ‘the Census. 
T U.S Geol. perv. 4 pam. 
OntarioProvincial Board of Health. Univ. of Ill. 3 


Paine, Charles. 2 vol. "Univ. of Wis. 
Permanent Inter. Assoc. of Navigation Van Sandick, R. 
Cong. 1 vol. Vernon-Harcourt, L. 


Providence, R. Ik. R. Commr. 1 


abl 
BY PURCHASE. 
Manuel Pratique des Moteurs a Gaz et Par EL 


deutschen Stadte. Von Robert W uttke. Band 1 -2. Leip- 


zig, Freidrich Brandstetter, 
Problems of the Panama Canal. Henry L L. Abbot. 


- Tables for Roof Framing, etc. — and extended with Lo- 
--garithms of to 60 feet; Sines, Tangents, 


 Draughtsmen. J By G D. Inskip, Philadelphia, 1904. 


A Manual of on the Course of Lectures Min 
a Delivered at the School of Mines of the State ‘of Colorado. : 4 
M. 


a ey C. Ihlseng and Eugene B. Wilson. _ New York, John Wiley & 


Modern Civic Art; or, The City Made Beautiful. By Charles 


-Mulford Putnam’s New York and London, 


N ew } York, D Vv an Nostrand Company, 1904. 


Generator-Kraftgas- und Damptkessel- -Betrieb Bezug. 
Warmeerzeugung und |Wairmeverw Eine Darstellung 
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mung von Brennstoffen fiir den Generator-Kraftgas- und Dampfkessel- 
Betrieb. Von Paul Fuchs. Berlin, Julius Springer, 1905. 
__ Die Steuerungen der Dampfmaschinen. Von Carl Leist. Berlin, 


_ SUMMARY OF ACCESSIONS. 
April 12th to May 9th, 1905. 


uding 7 duplicates)... .. 


urchas 


oe 


irs 


[Societ 


Groner, 4 78 Morton St. ., Brooklyn, N. y. 
DAVENPORT, AUBREY. 418 Third St., S. 


“ASHTON. 200° Fremont St., San Fran- 


_ EASTERBROOK, FREDERICK JAMES. York §q., N , New Ha- 


Enpo, Chf. En Nankai Ry. Co., Osaka, wee 


ALFRED Dovaxas. Gen. Insp., Aque-; 
‘Assoc. M. I Dee. 6, 1899 


May 2, 1905 
anon. Jan. 8, 1902 


April 5 1905 


Engr., Board of Trade Blag., ey Montreal, Que.. ,» Can- 
as 


Landscape Engr., ., 15 Cortlandt St. ., New Jan. 1898 


‘Mum, JAMES Cowan. Chf. Engr. for Cran- 
& MeNamee, 52 Ninth St. (Res., 17) Assoc. M. 
| M. 4, 1905 
Moore, JOHN Enwn IN. 2 1121 The R Rooker Oct 
SCOFIELD, Epson Mason. Pres. and Chf. 
Engr., The Scofield Co., Cons. and Contr. | Assoc. M. April 1896 


‘phia, Pa. we 
EWELL, J OHN STEPHEN. 


-KEUREN, CHARLES AvausTUS. hf. ‘Engr. Munici- 
~pality of Jersey City, 53 Clinton Ave., Jersey City, hig 


q 
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— BLAKE, CARROLL. 154 Eightieth St., Brooklyn, N. Y.. May 


MEMBERSHIP—ADDITION 


of 


Jun. 1896 


1905 


DeGraaf Bldg. (Res, 116 Laneaster St.), 
TON. 14 Catherine St., Lyons, N. April 5, 


Haney, “Lewis, TUSTLER. 369 Ocean Ave., | Jun Oct. 7,1 


J CAMPBELL. » City Engr., Jeferson City, 
4 April” 1905 


= 3256, South Africa. 
CARLOS. 

_ LOCHRIDGE, ELBERT EMERSON. 

Bridge St., Springfield, on... 


Tonney, J AMES EATON. 82005 
Ricuaxp Engr. in office of C. 
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On the Electrical Drive of Large Reversing Engines Working en sf 
ay Maurice Georgi. (Paper read before the Glasgow Scientific 

Soc.) (57) Serial beginning Apr.14. 
The Gersthofen Hydro-Electric Power Station.* 
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14. 


A New Underground Cable System.* Axel Hultman. (732) Apr. 14. 
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pr 
7 Municipal Are Lighting Plant in Ohio. _C. Wiler. (2 
i The Slip of an Induction Motor.* B. F Bailey. (27) Apr. 22. 
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he Proportions of Ingredients in Portland Concrete.* 

The Weber Suction Gas Producer.* (20) Apr. 20. ey 
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Report of Committee on Flow of Gas in Pipes. — “(Read before the ol 
Light Assoc.) (24) Apr. 24. 7 
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Testing: Coals and Lignites at the St. Louis World’ s Fair. 
i The Effects of Vacuum on Steam- Engine 


The Ridgway Boring and Turning Mill.* (39) May. 
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Installation and Care of Exhausters. EQ x Johnson. a (Paper | read before the 
ee Ohio Gas Light Assoc.) (24) May 1. ba 
in Long Distance Transmission of Gas. W. H. ‘Hammon. | (Paper read before the 
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Einige Sher Hagen-Torn. (52) Serial be- 
ginning Mar. 
(Paper read before the Deutscher far Ton-, Zement- und 
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Disappearing Coast- Guns.* | 22. 

A New Automatic Machine Rifle. (48) Apr. 29. 
Experimental Firing with the U. S. Magazine Rifle, “Model of 1903 
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read before the National Assoc. of Colliery 


Apr. 
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Safety Lamps for Belgian Coal Mines.* (16) Apr. 20. 
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_ Apr. 27. 
‘The Cost of Mining and Milling. * R. J. Grant. (16) 27. 
Goal Conveyors in Longwall Working.* Harry Palmer. (Abstract of Paper in Red 
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Compound Consolidation Engine with Superheater, St. P. & s. Ry. 
(18) Apr. 8; (40) Apr. 14; (25) May. 
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Lighting, Heating and Ventilation of Trains. Charles B. Dudley. (From Bul- 
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(53) Apr. 14. tie 
Schnellfahrversuche mit (82) Apr. 15. 
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Car Ventilation. Edward Taylor. Apr. 
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r Third Rail Connections.* Wm. A. Del Mar. (27) Apr. 22. 
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 Car- Methods. John D, {Paper read before 
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An Expert Report on the Collapse of Buildings in New York City. (43) Apr. 13. 
The Design of Reinforced Concrete Floors.* H. Alexis tis aa 
Practical Notes on Concrete Manipulation. 
Cc. E. (Extracts from Paper read the "Bult ers’ 
Assoc.) (14) Apr. 15. 
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Surveying. Officers” of the United Coast “and Geodetic | ‘Survey. 
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Irrigation in the Hawaiian Islands. 
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a a Society is not waa, as a body, for the facts and opinions advanced 


in any of its publications. 


PLANT 


THE PUGET SOUND POWER COMPANY. 


= 


BE PRESENTED SEPTEMBER 67TH, 1905. 


‘The hydraulic the Puget Sound Power Company is lo- 


is 
cated i in ‘Pierce County, Washington, and i is the development of the 


- Puyallup River for the purpose of supplying power to the Besttle 


er rea aches, having i 
source in the on the western slope of Mt. Rain 


Fifteen miles below. the glaciers are located the and 


“reservoir. Thence it is carried | by each | 2 100 ft 


ong, to the power station on | the : river bank. pit: A transmission line 
miles long, delivers the current at Bluffs, on ‘the Seattle- Tacoma 


The power is 26 miles from 


‘Nore. —These pa papers are. issued before. the date | set for presentation and | 
ussion. Correspondence is invited from those who cannot be present at = 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 

| written, will be published in a subsequent number of Proceedings, and, when 


closed, papers, with discussion in full, be published in Transactions. 
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"HYDRAULIC ‘POWER PLANT. 


A. 

there is communication over the Tacoma Eastern a log- 


ging road doing business in ‘the vicinity. 


‘The work, preliminary to the construction of the con- 


sisted of the improvement of 6 miles of county road, from Kneally ; 
the building of 15 miles of wagon road past the ‘reservoir site 2 to the 


Beet works; the construction of a cable le incline to the re reservoir site, 


rising | 930 ft. in 4 100 ft. ; the grading and | laying of £3 miles of a 


the commissary ‘headquarters and saw- -mill; the erection of one 


res saw- -mill near the head of the cable incline, and one within a mile 
“4 of the head- works the building of a machine shop, and the instal- 


In May, 1903, the railway company built a spur from Kapowsin 


“Lake to the foot of the cable incline; this cut out the “wagon haul : 


ae from ‘Kneally, and standard loads were hauled | to Midway, at the 


foot of the steep grade on n the where were 


the foot of the the power ‘company built a depot, pat 


—The dam a low timber- crib structure, in 


and founded on is 200 ft. long on the crest line, 
if: i 60 ft. wide at the base, with an apron extending 20 ft. down stream. ; 
‘The crest line i is 5 ft. above the bed of the river, and at the west end . 


= as is ‘dropped 1 ft, giving | a spillway 30 ft. long | and 12 ft. wide 
All the ‘crib tiembers: are 12 by, 125 -in., fastened at the 
intersections with Bi -in. bolts. The longitudinal timbers are 
built into the concrete abutments at each end. 
“te The east half of the site was sheet- piled, and excavated to a 
4 tt., and foundation sills were eset. Along the > upper toe, e: 
under the « center, , and at the lower toe of the dam, 3 by 12- ‘in. double-_ 
dap sheet- piling was driven to a further, depth of 6 ft 
where the: driving was unsatisfactory, excavation. w: was made, the 


piling v was set and POE excavation filled to the top of the foundation 


sills concrete or clay puddle. By the time the east 
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ie, ee. west end of ‘the dam 
site was ‘similarly treated, and the 
completed. The “Upper face 


‘the dam is "sheathed with a 
triple lap of 3 by 1 12-1 plank 
spike d to the purlins. The lower 


face and apron are 8 by 12- sit 
bers drift-bolted 


th ne dam has a protection of ee a, 

plat 


4 


night was installed, and a 


Jo 


201100 


to keep ‘down - 


dam. 


to the east for 140 ft. to prevent ue) 

mr high water from passing ‘through a ty 
; 

low swale and. “thus: around the 


‘structure. The east abutment i 


itself ond continued 


GL x 8—~ 


intake ha 


trance ‘width of 60 ft., which nar-— 
‘Tows to 8 ft. at its ‘connection with 


the flume. F Flash- boards at the en 


‘taken, and | the pasage of sand and 


spaced § 9 im apart. 
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Use 404 wire nails 
on sides and bottom res 


9Post 


‘Bills toe nailed to stringers 


12x 17’ stringers— | 


tbolts 
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6x 12x 36° mu 
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sills 


4 PAA BAY Outside stringers toe nailed 
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grooved 


(01 wire nails 
es and bottom 
on lining 


stringers 


NAL 


Cn,” 


doublé-lap floor 


ULIC 


“1 
100 


HYDRA 


rete, 
2- 
‘built into the walls, 
concrete was 
nd 6 6 parts of It 
whesl- barrows, and ‘tamped The sand and gravel were found 
on the site. The gravel ws was washed before using, and a portion of 
sand was similarly treated. The cement used was Alsen’s Ger- 
man Portland, giving g an “average of 450 Ib. for day 
series of te tests on 1 to 3 mortar gave an average of 160. Ib. 


same time. Tests” made immediately after breaking gave 12. 
moisture for the highest test briquettes; both ways fi 

this pereentage accompanied those below the average. 

oe this — of the 1e work, 1 426 cu. yd. « of. ‘concrete, 500 000 


umber and 13 tons of i iron used. The contract for 4 


a sum 5.000, w with u h unit tt prices, to “cover any 


increase or of work, as follows: Conerete, $10; wet ex 


‘The precipitous 
‘made a trestles substructure for its whole 


> was that: ro 


increase in ‘section on at 
n har or maintenance. 
and. ch ge for mance. 


substructure ¢ consists of a sill laid on 6 12- ‘in. sills, 


and pins to the sills, and ¢ caps, 3B ft. lk ong, drift- bolted to the heads 
of the ‘posts with jin. ‘round iron. On the caps, six by 
tringers, 417 ft. 1 g, are laid and drift- ‘With the e exception 
of the stringers, round timber, cut: near the site, was 
bents were spaced at 16-ft. centers, and, where necessary, 3 by 12-5 ria. 
sway- y-bracing was used. ‘The height of the substructure ranges 


3 ft. 6 in. long, three plumb posts, at | 5 ft. 6 in. centers, with | dowels : 


gate with a tank counterbalance. The 
— 
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6 to 80 ft., reaching the later figure, however, only in two ro gulch 


After was begun t four ‘different 
as fast as completed from the reservo end, a broad- 


gauge tre 2 track was laid with 35- Ib. rails, and the dis tribu ution of the th: 


flume “material ws was begun. Eight mi miles of track thus laid 
= 


upper saw- mill and delivered by wagon. 
Approximately, 8 000 000 ft, Bw, of lumber and 60 tons of 
iron and nails were used i in building the substructure. All clearing, 
excavation for the sills, the trestle bents to hardpan, and ‘the erec- 
tion of the substructure, including laying the stringer, ties and 
track, were done by the company’s force. 
flume alignment, following closely a grade « shows 


of n necessity, a large a amount of curvature. This aggregates 10 280", 
trifle more than 1 000° per mile, t the maximum curve being 70 de- 
grees. Thi his curvature, while not remarkable in a flume, wid 


- the use of standard equipment on the e track, , and t the company built, 
at it its shop: at the reservoir site, forty small four- -wheel | flat car cars, 
by I 16 . ove all. . The co conditions precluded any superelevatio 
" of h . and a loose box, ox, giving large ‘end play to the axle, was 
adopted. 7 This served the purpose admirably, and speeds up to 12 
a les an hour were attained without derailment. ‘Three 16-ton four- 
wheel engines were 1 used for work on the flume and int the yard ; 
number of the: ears were ‘fitted up with strong backs, and 
were used on the steep portion of the cable incline from Midway up 


nailed | two 4 by 8-in. 1. sills, 15 ft. long, and spaced 6 in. n. apart. 
6 by. 6-in. “post, 9 ft. long, ‘is dropped between and held by a +i in 


"machine in. long. Ad 6-i -in. ‘ft. long, 


lone, gained and ‘spiked to ‘the heads of the 


“in. wit al 12- -in. lining, and the are of of 24.4 in 


n lengths of from 16 to 


ene 


— 
if 
im 
q 
of 
tongu, lank there is a 6-in. strip — 
fillet and between the lining and the floor med, 
nd held in place ag 
a of tarred paper, turned up al — 


apers. 


curves the segments are cut to a. driving fit. The 
= and grooved siding, in ‘similar. lengths, was bent to place, 


held by clamps | and driven down without difficulty. 
With a view to its: use of the reservoir, the “flume 


we 


Bwo rows | of sheet piling, 20 20 ft. apart, in 


ft. trenches which were filled conerete. The piling Ww as 
"spiked to the flume, which was carried above the high- -water line and 1 
extends 6 ft. into the embankment on each side. The trench was 
-earefully puddled, and no seepage has occurred. 


ay ... ithin the reservoir, plank we was laid on tiation sills, the flume 


was tied down with rods, | and the plank | loaded with boulders. 
 Fiv ive mud- boxes, ¢ at intervals along the flume, ‘intereept any 
matter’ which passes the intake. ~The gates of plank, , slide 
ooden grooves, and are raised with a bar for flushing. 
Seven spillways, ‘with needle- gates below, permit the flow to 
diverted necessary. They” are provided with an apron, 


where required, with a small, to the water clear of the 


here is one automatic regulating ‘spillway, 1 800 ft. 


2 


It consists of an apron, 132. ft . long, the lip of which is 

level the high-v water line the reservoir. 4 by 6 ft. flume 
ona heavy grade c carries s the water beyond : an adjoining rock bluff. 
The flume is ft. wide, in the clear. the present 


of 20000 -p. the sides are built u p4 ft. 6 in., and will | 
A oe raised to the full height | of the framing a the plant i is extended od 


_ The last 3.00 000 ft. of the flume i is sided 1 to the full height in in order to. a 
‘make the regulating spillway operative, A gate of 3 by Sin 
4s needles, near ‘the end of ‘the e flume, regulates the flow to the fore- -bay. , 
| With the x reservoir full, the gate will be retained as a safety device 
to prevent a back flow in case of a break in 1 the flume close at hand. 
" ‘The grade of the flume is 0. 00136, , and, by Kutter’s formula, gives a a 
discharge o: of 280 cu. ft. per second, 1 ‘using 0.0105 as the v value for a 
and with a depth of 4 ft. 


at the end of the track, the rails w were taken up and placed on the | 
caps, and work on the flume proper was 


ack Ww was relaid 0 on 
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4 


patrol purposes and to 


point would be serious, a device was consisting of 


a a 2 by ‘Ain, piece, 6 ft. long, suspended from wrought-iron iron hangers _ a 


in front of the wheels and 1 in. ™ above the track. _ Whey the wheels 


leave the track | the car skids on this 2 by 4in. piece until brought 
to rest. It works satisfactorily, and the patrolmen get speed 


miles per | hour, seemingly « co nt of results. he 
n the superstructure, 6000000 ft 


tons of and ‘nails wove used. The all 
terial, which cost: $12 | per thousand feet for lumber, and 4 cents, per 
— for iron. The > contract for erection was let t to Messrs. . Porter ee. 
Brothers, for a lump sum of $40 000, with a a unit p price of sais 00 per 
‘thousand feet for additional material, 


-bay and ¢ Gate-wall. —At ‘the north end of ‘eservoir, § 


e penstocks, an ‘and allows t the of ‘the air ir entrained in the fall 
from the flame. The fore-bay i is 82 by 80 ft., , with conerete walls 
ae and floor; three walls are built 10 ft. high, to the level of the bottom . 


-bay proper by a wall 5 5 ft. hi high, which prevents a direct flow to 


a of the reservoir; . ‘the fourth is a gate- wall, 6 ft. y wide, at ‘the base and 


: a 8 ft. . at the 1 top. Iti is ; carried 19 ft. higher and level with the top of = 


a the reservoir embankment; has five buttresses on the 


ft. steel tapers; the par 


Be tightly fitted 9 and caulked with oakum 
the face of the buttresses: ‘are emb 
-in. I-beams| which ‘support, the -rack- bars; two sets of in. 
hannels, Ww th a -in. wooden bolted to the I- 


ividing each ‘panel three spaces of “approximately 5 ‘ft. each; 


— 
as 
— 
Be ion, 
iif 
ir inlet run — 
has an alr 
exeiter, bay of water when Ikheadss 
in. blow-off pipe closed with w 
j 


oy the ri of f the channels and a wooden cover piece 1 form a 


om the fore- bay 1 without emptying t g the me or interrupting 


peration of the plant. 


s 

are of wrought iron, 2 by 3 3 in. in ‘section, held 


‘The rack-bars 
with 2-in. rods, and packed with -in. ‘ais -iron separators. 
his spacing gives a velocity of 0. 87 ft, through | the ra racks, with ‘the 


ay wall. This is reduced to 0.39 ft. a 


ith ‘the water the high- water line in the reservoir. In front of 


wit 
‘the exciter r gate me spacing is s reduced to in in., and an ‘additional set 


nountains, very little 


The: source of supply being high up in the mo 
foreign matter is brought down no of the: 


ele 
loaded on ‘on cars, and haulec 


ried and at the he power- -house site, 
up the incline. ‘The concrete, of which 586 ex cu. yd. were used, was 


mixed very wet, double- -cone, continuous mixer. The contract 
for this work was to ‘Means. Bibler nd m, of ‘Tecoma, 


rard | for excavation. 


joved. 


quiring: powder to loosen it for handling with a steam shovel; this 


a depth of from 2 to 4 4 ft., , with sand and | gravel and — 
As it was impracticable to save and m mix the sand and gravel 
tion for use in the embankment, 


o a fac a 


with ‘the clay i in any definite propor 
all loose material was wasted. Excavation t 


was a highly indurated boulder clay, 


— apers. 
| 
4 
— 
— 
py 
| 
a 
— 
ig 
j 
 ievel of the reservoir, with uni es $850 per cubic yard for 
concrete, and $1.75 per cubic y 
Reservoir.—The site selected for the reservoir is on a bench slop- 
at the rate of 4.5 in 100. This prescribed a long narrow form, a 
which will become more pronounced when extended for future ree 
quirements. The first operation was to cut the large cedar and fir 
— 
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Needle gate for use| when, a © 
reservoirisempty 
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POWER 


be 


Stripped to 
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RESERVOIR 


on water Tine. 


‘ 


| 


was made by hand and run out on small cars by team ; 


: ae remainder ¥ was, done by steam shovel and train. The « embankment _ 


site ‘was stripped and plowed, and a ditch, 20 ft. inside the inner 


A trestle: at the ‘proposed height 


practically impervious to attemy pt was ma 


as made to. ‘roll: the 


3 (a end its treatment by scraper made an embankment which | has proved - 


material in layers, but as it in the disappearance of. the 
roller, the p puddling process substituted. Care was taken t 

all which for ‘ma 


consider rable percentag 


» 


is 0.75 ft. per week, and held at the 3- ft, level for one week ; the 7 ft. 
level was reached in 3 weeks more, and on J uly 15th reached the B. 
8-ft. mark. Continuous ‘ingpection has failed to reveal any leak, 
while the s seepage is insignificant i in amount, and does not increase 
with the | inerease in The maximum section. is 20 ft. high, 


is 


; a a top 10 ft. wide, and inner and outer a 
by hand to the true slope, . and the slope, top, and inner slope 


‘to the thes were sown with clover. T he area is 10.75 acres at 
‘the water line, and no destructive wave action is apprehended, as pe 


the prevailing winds a are from the south, and the flume, extension 


reduce the exposed north line to less than | 100 ~~" 
The: reservoir gives 63 hours’ storage with depth. This i is 


based on ‘the production of 000 h- with an effective head of 


hei? 850 ft.; 276 cu. cu. ft. of water p per - second; 3% wheel efficiency, and a 


power 4 factor of 100% for the time given. contract for ‘the: 
ss reservoir was let to Messrs. Porter Brothers, for 


a unit price of cents yard fo 
The excavation of suitable material toa ‘the ‘neat t section | 
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Wood- Stave Penstocks —The wood-stave consist of 
4- ft. mains and 18-1 “in. main. Four of these are carried 

175 ft. through embankment, and bulkheaded. 

reserved 1 until the second installation i is made. a 


The others, 345 ft. in length, ‘connect. with the 
are built-1 -up wood pipes. . The staves were cut from 2 shed 6- in. clear 
dressed. to radial lines, with a cu 


have oak in the 


the the pipe and extend 2 ft. 
This work was let to the Na tional, ‘Wood Pipe Company, o 


Francisco, Cal, at 96 and $41. 47 per ser foot, for 18 and 48-i -in. 
respectively, the ; > pow wer company handling ' the material from. the foot — 
of the incline to o the site of work. 


The wood pipe slips” into double: riveted 
the taper at the gate- -wall, ; nd with lead. 


inded metal Bids w were for this 
the acceptance of the 200, and. 30 days 
time for completion, was not considered eyeing a company’s force 


was organized. | The work was completed in “11 days at a cost of 


Steel —The main penstocks are compound pipes, 1730 
z ft. long, reducing at intervals from 4 ft. to 3 ft. in diameter, , and of 


varying t thickness, as shown in in Table e1. The exciter pipe 
ee of 18 in. “throughout its length. A manhole 
air inlet are provided i in each pipe near the wood- pipe connection. : 
| The j pipe was delivered at the power station and at t e head 
the ‘cable incline, and then put ina place by means of a small tram- oe 
a _ The pipe was laid, holes were reamed and the joints 
rive ted; the caaea were caulked ‘inside and out, and p 


tools: e used for the entire “wor with the of a small 


main m anchorages, cand one i 


— 
— 
| 
‘Be 
ere, except at the 
2 
*_ 
ty, 
if 
— 
— 
ti 
if 
angles were used on each pipe i 


of 


1— 


meter, in 
inches. 


of rivets 


ess 


1a 
‘Thickness. 


Circumferential 
seams, 1,5, in. 


-Borr 
seams. 


seams, 


Circunferential 
seams, lygin. J 


% 


circumfer- 
ential seams. 


riveted lap. 


. Reducer, 48 to 45 i in. 
Double-riveted butt 


.| Reducer, 45 to 42 in. 
Doubie- riveted butt 


straps. 


in 


¥s X 12 in. ax 10 in. 


Exciter 


Double-riveted lap on straight seams. Sa 
\ Single-riveted lap on “empuamaeosae seams. 


4 


= 


|Double-riveted butt 


Reducer, 42 to 40 in 
|Double- riveted butt 
| Straps. _ 
Double- riveted butt 
| straps. 

Triple- ‘riveted butt 


straps. 
. Reducer, , 40 to 36 in. 7 é 


iple- -riveted 


flange- “riveted. 


a factor 0 of safety of was used. 


stre 


The use of inside riveters, the seams 


hours. completion, 


‘the ‘pipes were covered to d to 


ing ‘up, ‘and ‘that was done by man 


within 


18 in, of the e top, scarcity of material preventing the « complete cover- q 
tee ing. This partial expc exposure is ‘not a source ‘of anxiety i in this climate, 
where 


h ‘the mean temperati 


_temperatu 


ature 


eraging 50. 3° 3° at t the fore- -bay, and | reaching 52. 1° in the 


the power- house; ae extremes are > 44 and 55: ° at ‘the fore- bay, and 


MEP 


is high, and the daily —" 
re of the glacial w ater ‘is 


low, 


and 56° at the -house. Risdon ‘Tron and Locomotive 


Wo orks, of ‘Francisco, ‘Cal., 


| of $140. 00 ) for the material a and 


took the contract 


e 


for a jump sum 


the erection of the pipe complete. 
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They work done under difficult of weather, steep slopes 


and lack of space e at the p power- -house end reservoir ends. > The thor- a 


ough nature of the work, under these adverse conditions, is 
1 the very test just referred 
Anchorages.— Concrete anchorages are the pipes 
intervals of 125 ft. The main anchorages, alone, are “designed | 


ict without movement any stresses which may be 1 imposed ; the 


__ Hor 


ges. In ¢ 


concrete is a ee of 1 part of cement, 3 parts of ee va 6 
‘The gravel was washed, and the concrete wes 
mixed by hand. The cement and sand were of ‘the s same quality as 


used i in the fore- bay work. ‘The concrete amounts to. 300 cu. 


independent 


LATER 
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HYDRAULIC 
Holst-house, boiler room 
‘and machine shop 


PAS 


400 


Spur 


—\ 


slope, 


walls’ thick 


‘Wood stave pipe 


100 «1 


|LINES 


Auailiary anchorage | CONCREVE PROTECT 


ION OF PIPE 


All bends ‘closed with} 


Rex 
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Cut-off walls 2’ thick 
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“HY DRAULIC POWER LAN 
and was let 
cubic yard. 
= . wal filled with concrete to a ping of 18 in. 1. above the top of cach 


 Power- -House. by 160 it., up to 

28 ft. above the floor level, is built of concrete Above 


this, to a height of 12 ft., the cor construction is | of brick. The front 
wall has a thickness of 24 in., and is strengthened a at ‘ine rvals 0 
29 ft. by pilasters. _ Below the floor jevel, the foundation wa 1 co 

sists of three piers 8, T by 8 8 ft. at the base, and two abutme 


- hick and 19 ft. lon ng, connected by elliptical arches, o 22 ft 
35- lb. steel rails bent to approximate Haar 


abutment and the are founded on piles driven 
0 ft; a conerete grillage, with steel- -rail reinforcement, covers the 


“heads of the piles. similar foundation supports the footing course 
for Units Nos. 3 3 and» 4; but, in all other foundation work, bed-rock 


of ‘there are three transformer-room -rooms 
th steel- doors. switching gallery, to which access 


had by an stairw ay, “occupies: ft. of the east em th 


gallery i is ‘supported on cast- -iron. ‘columns, and ha 


 4-in. steel and concrete floor, reinforced with wire netting. 


e, furnished by Oran 
and “Oar Company, of Cleveland, Ohio, has a 50- ton 1 main and 


-ton auxiliary hoist, run by 25 and 12 h- motors, 


le these, with a 25 h-p -p. ‘motor for the bridge travel and an n 8 h- Pp 
tor the trolley, ‘complete the crane equipr: 
roof is of steel trusse 
6 by 10-i -in. 


lumber 


prices Excavation, $19 860; concrete, $7 per cubic yard below floor 
level, and $8 per cubic yard above floor level : brick laid in cement 
| mortar, Wp r thousand; erection of crane and r nway, roof , door m3 


In ‘the generator- are installed four u 


— 
q i 
| 
| 
im 
— 
q 
— 
i 
— 
sore Bihlor and R r the 
tig 


Papers. 


of General Electric 35 500 kw. three- phase, 


60- cycle > generator “rotating fiel "separately excited. The 


‘Totor is mounted o on a nickel- steel shaft, running in -water- cooled 


, and lubricated under p the: ov verka n at each 
end, is a Pelton wheel, 8 ft. 8 in. in dia 


making 225 rev. per min, ha low, with a -in. 
its diameter i is 14 in. at the wheels, 16 in. at Sticn Niniheilinans and 20 in, 
the rotor. rotor r and wheels pressed on over feathers 
oe with a 200-ton hy dr the pressure | at which they went on 
averaged 125 tons for the rotor and 120 tons f for the wheels. 


The wheal dises oa buckets are solid east the bolted 


Water is admitted to the wi wheels: through -branches, 25-in 
diameter, bolted to the flanges on the in. - penstocks. Each branch 


> 


yr-operated gate a and a by-p “pass. A needle de- 


flecting with Lombard governor, , type L, ‘and automatic 
7 


control, regulates the flow to the wheels. The contract for the 
wheels, shafts, “bearings, Y- branches, gates, ‘regulating and 


floor plates, was let to the Peken Water Wheel 1 Company, of San 


"Francisco, Cal, $75 000, erected, the. ‘makers ‘guaranteeing an 
fficiency of 80% and 15%, respectively, a at full and | alf load. 


“connects the four mains and the exciter main at the upper end 


eel 1 penstocks. From the a + -in. pipe discharges aad 


governors. 


Provision: has made for an auxiliary from a 


stream: near the re eservo n x 


direct-current generator, driven by a -in. ‘Pelton making 600 
min. For use independent of the induction 
motor i mounted on the same shaft and takes current from the 


generators at 2300 volts, Provision i is made for a third exciter to 


accompany the next installation. 


The _exciters, 
e machine shop. 


— 
— 
— 
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— | 
~ 
— 
— 
— 
— a 
— 
— 
— 
7 
— 


AM. SOC. C. 
1905. 
WARNER 
RAULIC F POWER ‘PLANT. 


2.—Low- TENSION DISCONNECTING SWITCHES, WITH BARRIERS. 


> 


— 
= 
— 
| 


LY DRAULIC POWER PLANT. 
il- lubrication, are located beneath 
at the the building. The direct and return pipes 
are carried - ied in a a duet below the wheel and generator pits running © 


In this work, 122 piles were driven, and 3 3 000 cu. yd. of concrete 


in A 1:3: 6 concrete was used. The cement was a 


giving, on a 7- -day test, 400 Ib. 1 ultimate tensile 
>: The sand and stone were , of the same quali ty as described p 
House —Uhis building i is 52 by 150 ft., and i 


with a 4-ft. air spac ob tween 


concrete, with exception of the top floor, which is a 


frame covered with galvanized corrugated iron. The concret was 
; xture, as described previously, and was used throughout, 
including ‘that for: ‘the 44-in. floors reinforced with wire netting. 
Pieces of this flooring, by 12 in, and 6 ft. long, with the re- 


inforeement, were made f from the 1 run of the mixer, and were broken 


subsequently, ith the following “results: The test "pieces were 


broken with a and the being by 


in. and the span 5 ft. 


4 by day's labor. cost of the c concrete laid in this including 


4in, barriers, shelves for low-tension bus- bars, a and 43-in wa 


40 per cubie yard. 


The. first floor i is the low-tension disconn recting- switch w 


Be: 
Be : 
=. 
| 
Sor — 
j 
; 
‘The wire netting was made up of two No 10 wires twisted into one. ae .—l 
‘The strands were 4 in. apart, and were tied with one 
Rather than impose a further 
I urther burden of work on the power-house 

ns the oil-break switches and a double set of low-tension b 


bars ‘carried shelves. The third floor the high- 
ar “hy ‘- tension disconnecting switches, and the fourth floor, the high- tension 


vr re a bus- bars, oil- break switches, and lightning arresters ; and from here 


the cables pass out of two towers, to the pole line. ahs 


Pransmission-— —A double pole line i is used for transmission. ei he 
poles ar bles, 


by are from 90 to 115 ft. apart. A cross-arm carries two ca 
= 
3 and the head of the pole a third, making | a 6-ft. trian ang le. Each cable 
d of 19 1 to one 0000 w 
composed o copper wires, equal to one ire. 
‘Triple- -petticoat insulators, furnished by the Tho omas and 
Cc ompanies, an and tested to 14 140 000 volts, with satisfa ctory results, 
eR The company ¢ did ‘all the work preliminary to construction, pee - 
the flume line and t the ‘Teservoir ‘site, the flume substructure, 
Lie 


grading for the penstocks, g a 


the switching- house and ‘the concrete — 


5 
Protection ‘of the wood- stave pipe, and the back- of the p pipe 


the reservoir site ois penstock line cleared of heavy timber. . On 
10 


April 4 15th, 1903, the serious work o of © construction began. My, On March 


1904, one -exciter was: furnishing power for 


U 


4 


of embankment. . 

of ‘Feservoir. .. 


4 


‘ 


| 
— 
— 
— 
— 
— Crest of dam. 
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Fic. 1.—HicH-TENSION Room. SaHowina Bus-Bars, OrL-BREAK 
SWITCHES AND LIGHTNING ARRESTERS. 


— 


Fie. 3 


— 

= SION BREAK SWITCHES. Bus-Bars aNp OIL- | 4 | 

— 


— 


bruises, in, mbes only such 


per -power, a portion of which is chargeable to 
tion: for the second installation of 20 000° h-p. p., which, when made, 
will reduce the cost to approximately $90 per horse-power developed. _ 


The Columbia ‘Improvement Company is as subsidiary ‘company, of 
thes Stone and Webster r Syndicate, fo formed for construction purpose 


: Tab able 2 shows ' the elevations of the principal points on the works. 
a The static head | on the Pelton wheels is the difference between 
1073, ‘the elevation of the surface of ‘the water in the reservoir, 
201.5, the elevation of the center of the nozzles, equal to 871.5 ft. 


Pelton Water Wheel Company contracted t to supply” and 


erect the > wheels, gu aranteeing un under penalty an efficiency of 80% 

at full load and % at half load for the four 3 500- kw. n 


3 an effective he ad of 850 ft. 


‘The: writer’s conn ection with the work began pril, 1903, and 
nit 


‘ceased ¢ on August 15th, 19 or three weeks after the fourth un 
had been installed and put in service, and he is not aware that any — 

determination of efficiency has yet been made. It is unfortunate 
that the company failed to ‘respond to a request for means to stand- 
oe gauges as a preliminary to the tests. By inspection ft 
the gauges “under varying conditions, however, the writer was able 

to approximate a correction which ‘resulted i in the following 


is 


‘levation of center of nozzle. . : 


By gauge corrected. 


a poe not very satisfactory, and it is to 


ot furnished for flow measurement in 


later determine or ‘the Pelton Water Wheel 
ty Vhen made, the writer hopes: to be able to 
th results. | 


be expected with a 
| 
— 
— 
> 
| 
| 
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sponsible, as a body, for the facts and adva 
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| 


a experience avai ole at ‘the present time, from improvements 


7 Be of the mouths of rivers and harbor is in no 10 single country as ex: 


tensive as in the United States. ~ For more than 30 years, work of 


this nature. has been carried on, embracing the coasts of the Ate 


lantie and Pacific Oceans and of. ‘the Gulf of Mexico, and vary ring 


‘from rivers _ draining a small portion of one ‘State to rivers like the 


Columbia or the Mississippi, and from harbors: of local — 
to those ortance which grown, ‘to. be w 

is we ell known, have met with su eces ae w 

- others have not : fully | realized ‘the hopes of of their engineers, and hav 


served to emphasize t the fact | that t the operation 0 of the laws ‘governin 


7 


~ 
— 


In no . department of hydraulic engineering does 1 there appea 


bea greater absence of 1 precise e knowledge, nor anywhere that a plan 7 
may be ‘more likely 0 produce divergence 


cussion. ” Correspondence is invited from those who cannot be el at the 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when > 
nally closed Ge papers with discussion | in full will be published in Transactions. 


— 
— 
Ur . AN ; 
— 
— 
— | 
— 
— 
ga 
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opini Tl e improvements proposed some year “ago, 
but never executed, for training works in the Estuary of the Mersey, x : 
— of perience contrary \ iews; 
a 


Bs 


effect. of their action singly upon a plan foretold, their 


as in n combination « can only be pe approximated. There are, for 
example, following: The and of 


the East Coast of ‘England, where the outlet has “been dr iven 1 south .. 


4 4 miles in the course | of ent Such causes, in | me instances, pro- 
duce daily changes of channel, as with the Hoogly, which ships can 
- navigate only in daytime and by constantly ta king soundings; in : 
others, : the i movement is more gradual, as with the E stuaries of ‘the _ 
& ae Thames and the Seine; in others, again, the movement may occupy 
many years. Occasionally, other forces are re also, met, the causes and 
effects of which are equally obseure. Thus, at the Harbor of 
Madras, during the ‘construction of the jetties, certain portions of 


in a depth of from 18 to 20 ft. of water, were frequently 


vith sand during & of calm and 


s far as a re 


Ss tal 


ditions at several localities ore. after ‘improvement, wit 


of ascertaini gw general prin 


manifested by the natural forces in the or ‘special “exper 
ences gained, which ‘might ‘Serve as a guide i in planning £ future work 
engineering he has had frequent | 


cause to stady ‘the ollects of ‘the laws of flow, and of their influence, _ 


as shown by Nature, on the formation of banks and channels, 


— 
presence or absence of currents along the coast; 
absence of currents along the coast; and the gradual 
effects of storms and of the drif 
and of the drift of shore material, which, with =| 
| — 
— 
* 
— 
erial at hand, the writer was tempted 


to how fa r the sa 
to hold ‘modified d by the co 


outlets. In investigating the matter was for nate enough to 
have access, among other publications, ‘to complete t of ‘the 


Coast Survey the U States, as. will as to the data and 2 
_ ‘maps 0 of the Reports of the Chief of ‘Engineers, U.S . Army, for ‘the 
last 25 y years. The principles corroborated by this study and ‘the 
‘ aa generally accepted theories of the subject, are summarized herein. 
are submitted to the Society in ‘the hope that they will be 


“criticised by members experience in ‘this field. 


body of ‘flowing water, when 


parative vely constant width and depth: of channel, ‘appear as 


in ‘a curve. ve. It is. when the « current: crosses from one side to the: 
in a reach, that the ] becomes 


eet or r uncertain. T To produce | a permanently satisfactory — 
= ie therefore, by training works, ‘the latter must be located so as to per- 
mit the water to 3 in 7 


"Where the natural curvature is increased, the channel becdémes 

_ wider and of less depth; where it is , decreased, the channel becomes 


rik ery outlet there usually in some > part of it, 


before improvement, a channel indicating the limiting 
regards depth, width ¢ and curvature, which the local 


aoe outlet, (or r the m main channel, where there i is more, than one), i is 


found existing as a reversed curve the ares: of which are 


by a tangent, or as a series of tengente; 


s, sand- drifts, ‘ete: oe the distance to the bar i is short, the Te 
versed curve is often of approximately equal radii. 


this rule a ‘are are frequently due to the Presenes ¢ of hard shoals, or bare, 


; aw Away, 01 or to the temporary effects of storms, 


ne laws would be 
z= 
— 
— 
— 
— 
— 
— 4 
T alluvial Material there appears to be a eda reiation 
g 
— 
=  _ ant of the velocity, the scour, and other local forces and conditions. 4 eS 
| 
| 
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CE ERATOR 


ow 


PoWER Cross-Section LOOKING East, Snowixa Circurrs Nos. 1 AND 4, 


ag 
— | 
24 >> 


' —To secure the full success of the improvement, it. is essential 
that: these natural resultant conditions of location and 
POS 
the bar crossing, | be interfered with as little 


ce the ‘scouring power ‘of the water, which Ww ill 
a constantly to return | to its original ‘and natural | location; and, 
_ the diversion is m 


the» water may be lissipated a nd lost by the it reaches the 


channel, the latter will be ed against t the and | is Tikely to 
their movements. : it appears: that 


there is a danger of ie channel mpinging « on one or other of ‘the 
jetties with similar results, in its to preserve it osginal 


6.—Where the works of have been so as to 

_ accord with | and preserve the natural tendencies: of curvature anc 

location, and the neve carried to 0 deep water, the pushing 


have been more or in evidence. As lon 


_ the waves can disturb the bottom, i it is difficult for jetties to. produce } 


1 removal of the sand brought upon the bar, and which is more 
eee "likely to accumulate i in such circumstances, , because the jetties partly 
shelter 1. “3 The effects of waves can disturb rubble to a depth of 20 
_3 below the surface, where the construction is such as to cause a 
violent reaction, and, “with ordinary reactions, a light 3 material i is no 
doubt ‘disturbed to a greater depth. The practical value ¢ of jetties 
7 properly | located appears to ‘result from the protection of the flow of 


from the disturbing effects of waves, coast ‘currents, and sand- 
a drift, until i it has passed the bar and 1 reached | water of depth su 


— 

— 

— 

iis 

q 

iii 

_ 

— 

2 ve produced only a small por not been sufficiently ex iii 

to have produces , where jetties have not been sufficie — 

than from any actu: 

ater is provided with suitable sc bt inable at the outlet. 

t of ite own accord, the best d construction will 


AND H ARBOR 


aR 


rapid, they” should be adv 80: to preserve 

‘ener the. water in creating new Channel. Ww here one jetty is 

_ built in advance of the other, at localities where marked ee wary 

—_ it usually results in deposits ¢ on one side or the other, which 
water has to deal with later. ‘J To. obtain the full ; scour, the jetties 


= be ‘raised at les ast to ordinary high tide; results with half- tide a 
or low-tide. jetties have been less satisfactory than when ‘the same 
 8&.—Rapidity of. construction has come to be recognized 
of su success. here the work has been prolonged for several 
as usually” been that the seaward ‘movement 


the bar and foreshore has kept with the extension of the jetties, 


er in have had to be prolonged ond the 


le 
In addition to this, the location m of the 
to be improv may be altered entirely by the periodic 


ery 0 outlet, and this 
aterw ay and greatly i iner' 


ev 
ees in permanent injury to the w 


If much sedimer at carried, or where te re 
desired, it will be advisable to: assist remov al ral of t 


dredging. If is nat: under the former conditions, the. 
: dealin contraction of the outlet by the jetties may cause | serious | 
deposits of sediment above, such as during | the improve-_ 
ment of the South Pass of the Mississippi. 
oo 1 and 2 2.—The first two statements comprise 
known to everyone who has had cause to study rivers from a prac- _ 
tical ‘standpoint, and need no comments. — M M. Fargue, at the Inter- 


~ 


principles well 


national Congress of ‘Navigation of 1892 was the ‘first, it ibe 


es lieved, to place on record these and other laws in a concise summary 

cw the « effects of flow as he had observed them i in his’studies for oi 


statement, the limit of 


ting n: tural conditions; 4 and if 


co 

TOV 

outlet, or it will not be obtained ‘except means, "such 


py 
dredging. & ‘te majority of cases, of funnel- -shaped 


= 
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Cross-SzcTion Looxine East, SHowiINnG Circuits Nos. 2 AND 3. 


iim 
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AND HARBOR “OUTLETS. 


it shoaled and uncertain. Ww here the floor is of 


steep slope, the waves: and other outside forees | bewilder the 


after it leaves es the shore where the floor is compara- 


. 
before it is overe builds out a protection | 
shore, in pan same way as ¢ builds out i into th a 
sea, and protects itself between the banks 
its natural elements of location un 
this channel at or near the shore which seem to indicate the limits. 
mprovement, since th are the resultant of the principal — 
namely, the flow of wate and ‘the conditions of the banks, 
within end beyond tee: shore line, w hich direct that flow; 
unless these causes are altered, their resultant must remein 
changed. Jetties appear to act as protecting banks, and in 1 their 


shelter the flow of water will endeavor to and 


manently i its natural tendenci 

was vas observed that at several ‘minor 
especially « on the Gulf Coast, where the normal t sid 
13 in., § 1 depths 0 Ww water existed, bu it the 

maintain them was so abrup ‘cha in 


banks in ‘the shallow water, | sometimes 


entrances, 


4 a cury 


Jon, nger - radius, with a loss of f depth, spoi ilin 


Experience with improve 
rivers improved by regulation, as well as in estuaries or harbors ye 
the natural curvature can 


water a marked persistence i in adhering to the location found 
in its natural condition. — 

would be expected, outlets carry a large volume 
w etl appear almost invariably. as of large radii, while those of smal 
volume are of small ‘radii, there being evidently an intimate relation © 


een the the curvature. 


te verified by an of charts 
The general re resultant tendency of flow: toward in 


| 
— 
i= 
il 
| Es 
— 
ii 
| 
ssary to 
| 
— 
— 


majority of ins instances, appears to he. shout at right angles. to the 


ie nei hborin coast line, or along g.the shortest ath to deep water, a 
rs this being ordinarily the line of least resistance and the one which © 
the force of the water would therefore naturally t take. The chan- — 
es nels on leaving the shore maintain their respective widths and depths 
ith considerable regularity | for some distance toward the bar » this” 
:. i distance being ¢ generally in proportion to the distance of the bar off 
ne shore. is Another feature i is that at nearly all the larger | outlets, both 
on on ‘the e coasts o of the two Oceans and of the Gulf, there are, or were, 


two channels to the bar (in adgition to the small side 


which deepen and ‘shoal alternately during a 


and shift their location within a sector of a circl 


in an ne from to 90°, but. never exceeding limits. 


g gen- 


‘and near the shore in a southerly direction. _ Usually, however, the 
channel leaves the shore at once. On the Pacific, Coast the vari- 
ation, as a rule, appears to lie between southwest and northwest. 
The cycle of change seems to take place as follows: ‘Suppose the 
on channel to be the southerly After it has continued in 
be for a 1 few years, it will begin to shoal, possibly on account 


of a period of ; gales, rossibly from the more obscure causes by which | 


Nature works ou out her eycles. the same time the northerly chan-_ 
to ) Open, and losing of the > southerly one w wil 


over a COI considerable portion of their field be 


nal ‘shoaling or opening occurs. The northerly channel will then 
"pass through a period las d did other, and may shift north, 


water breaks open again along its first ‘Girection 
far as known, the regularity ‘ef eycles i is a matter of doubt; 
some outlets, a change : such as just described has taken place ; in a 


: e few years’ time; at others, the channels have remained almost sta- 


tionary for a long period. question could decided 
aly by a very protracted series of observations. 
The’ “middle ground’ lying between these aad which in 


= 
— 
— 
— 
a ie 
— 
i 
f 
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LousE, SHOWING iT, FOR Four AppITIONAL UNITS. 


| 


— 


| 
sstuaries is found, inside outlet as 


greates mount of beavy sediment, being carried along the 
eenter or deepest, portion of the water, is deposited as the 


w slackens, a1 and begins to form m a bank along the m 
channel, which builds up and forces the s 


up ar ide flow, 


se sediment, to one —— the water is finally divided into two chan 


e or less stable middle ground between. 
tion of the fifth statement is that the natural con. 


xisting should: control the location of: the 


natu al eonditions cand ‘cannot ‘altered, ‘except 


be preserved the more successful will be the improvement, and. oe 


any forced change produces disturbances in direct proportion, | and 
the same laws are applicable to outlets. It was observed that 
in improving outlets, attempts had been made to divert ‘the flow, as 
- for example, v with the intention of scouring out a portion of the bar 
crossed naturally by the. channel, or in order to make the channel 


more direct than: in its natural location, there was was always in 
completed work evidence a disturbed balance | of forces, 


ner path, and the jetties its 


_ water s striving to keep it 
in extreme cases so aking its strength | that it wan-— 


dered to the sea between the work: na bewildered | and constantly ae 
shifting channel. The evidence with dredged channels | wa 
‘same, except that the path of the water as not hampered, t 
( merely refilled the cut or | such portions of it as did not accord with 
the direction of the floy 
As examples of the inherent tendency of ‘the water to. follow i 
. chosen path, the improvements | of the St. Johns River, Florida, of 
the South Pass of the Mississippi, wad. of ‘Galveston Harbor, Texas, 


may be cited. 


it has suffered in “conse- 
as did the work at ¢ 


Re 

iii 

ditions as then e 

effects 
‘ 

— 
| 
Bz 
| 

a im 
ii: 
iii 

a - 
St. Johns tiver work belongs to that class where appropri- 
ations have always been 

quence much in the same v 


RIVE AND “HARBOR at 
- The outlet ; in 1879 presented the usual feature q 


of two channels, one of which ran about ‘northeast, the « other about — 


east- “southeast. The former was the | ship. channel at that time, 


as s chos en for impro vement when work v vas begun, 


vas 
_ The general conditions a are chews: on Plate LIT, and it 


that the map of 1879 shows the main flow of water — 


line of the. south jetty in th the vicinity ‘of the 


3 ma 4, During the twenty- five succeeding years, q 
in ‘spite of the gradually i increasing » tnlbeatite of the jetties, the flow 
continued to impinge upon the sa same zone, along almost. the 
same direction; and, even during when the show 


erly arm, the southerly one still bee to its old im 
| 


os pinged or on the jetty about at the ¢ original angle, pe 4 


¥ _ Estuary of the Seine, now being carried on, The new training dike 


on the south side makes angle with the old dike below Berville i 
2 a ha manner that it cuts into ar nd p artly deflects. the natural loca 
f of the flow, and the late 
out at the point | of ~ 


such as appears on the sou h jetty of th 


he South P Pass of the: Mississippi, Plate I ‘LIM, 


id ieee in ‘the ‘natural location, which was slight, was made at 

the bar. The writer had been informed some years ago ‘ter officers 

os i of steamships plying to New Orleans that just 3 in 1 front of the jetty 
yu 


trouble to shipping, especially when the river was in flood. % It 
ae : Bes ia necessitated a ‘sharp turn to a course about northwest or ‘southeast, 
according asa ship might, be entering or Teaving, which a large 
vessel could always make i in time, and if caught by the current 


s. Of this he had a practical illus- 
tration. when entering the Pass on a vessel a few months 
vessel ws was by a me 000 tons, which m nade 


rance. 
et 


the turn safely ‘pa for, the jetty” centr 
‘The current, was strong, er b 


wa 8 stro being i in flood, an nd bef 


Sate *The maps from which Plate LII is compiled are taken from an unusually complete 


and valuable series made by the Engineer De rtment, U. 8. Army, showing the 
annually (with a few since 1 79 


OA somewhat similar « is to. be seen in 1 the improvement of the 


when going ot out, she would be driven upon the bank, or, if coming 


ore 


ris 


— described furt 
— 
— 
— 
— 
— 
= 
— 
— 
— 
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— 
= — 
— 
— 
— 
— | 
— 
— 
— | 
— 


‘JO 


V 


* 


ER, 


Portion of jetty built to height 
mean low wa 


a 


3 


4 


— 
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Crest o 


between and LW. 


4 


HARBOR 

| 

re 

and went hard aground on the east jetty. | 


hile damage to shipping rarely results from act 


ie expenses for: tug hire and the mo of time have been a hecnewnees of - 
considerable complaint from “ship- -owners. 
& ra to whether this sharp | curve in 


On making» inquiry as. 
the e channel, and the - nk which ex- 


= 
is an fact that delta-forming rivers, when they enter 
the sea, have a tendency to direct their currents against the littoral & e: a. 
currents of the sea, for the reason that the suspended sediment which 
ie ‘they discharge i is carried by the sea tw the leeward bank of the river 
and the accretions, which are mide upon this bank from the river ee ietaaes 
‘discharge, cause it to grow more rapidly than the other, and finally 


curve fluy ial curient around: against the littoral current. 
3 


e writer of the foregoing continues to state its was 


however, ‘that by forcing the current too far from its natural 
‘the: concave or “east jetty “might 


the desire’ to make e the river discharge at right angles to: the 1 littoral 

current, nd the apprehension that by so much 


result along the e: east side. 


The correctness of the views s expressed i 


in the quotation hess been 


= 
abundantly verified since the jetties were complete ‘The 


4 nm 
chart of that yeart shows the bank beginning to grow on the w 


re while the accretion, shown there on the chart of 1889, and its 


bsence on the east side, is very noticeable. It is this asic = 
is the cause of the trouble to shipping above ‘referred to, and 


of “the discharge in ‘into the ‘Gulf appears” on ‘the -_variou 


*“ The Mississippi Jetties,” E. L. Corthell, M. Am. Soc.C.E.,p.73. 


_ +The charts of 1875 and 1879 are reproduced by permission of E. L. ‘nanan 
Soc. C. E., from ‘‘ The Mississippi Jetties shone of 


later years are wom surveys by the 
Corps of ‘Engi cers, U. 8. Arm: 
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ig, S. Army, as 3 adhering to the same course (about southeast) as it 
pursued in. its natural ‘state, and before any effort was made to 


Althouy gh deflection was slight, the has” persisted 


= _ attempting to hold and to re regain its former and natural direetion, ‘oa 


and this tendency and the axis of free discharge, a 


conta for the past. twenty- -five years. The P 
proaches” the ‘sea in a series of very, flat reversed cu the last 
point oft ‘reversion having originally | been near the northern ends of 
the jetties. The latter, trending to the south, transformed the final be, 
begs curve into a simple curve which ‘the a river follows until it 
s freed from their influence at the mouth. 


The tendeney « of the river to build up its west bank j is a notice- pos: | 


able feature, as as for many miles" it separated: from the Gulf only 


a narrow tongue of land on the « east, while. on the west the deposits — 


ve built up an area a several miles across. - ‘The general direction Re 
n approaching the delta, however, is sited. southeast. 


ae Another point in connection with the formation of the new 


hannel ‘seems worthy of note. In order to. accelerate the at 


the upper end, over a portion of the bed somewhat compact, there 
eee were built on the: or and west sides, during the fall and winter of 
1876, some short spur- -dikes above the deep: ‘basin shown on the 
chart of 1879. The main jetties, apparently, were then being built 


ert, up, so that the stream was beginning ta to feel their 1 restraint. | During 


floods of the following spring t the deep basin “shown on the 


, was re desta to ft the river deposited 


‘during ummer and fall. In “the floo of the next 


year (1878), however, the ‘basin was scoured out again, ‘reaching 

depth” of conditions becoming dangerous, and the 

of the spurs having been accomplished, those on the west 

side were cut back to the: Tine of the jetty, alleviating the evil. 


basin, however, still continued to exist at about the same 


A cote point, as ‘shown on ‘the charts for 1879 and the 3 years following, up 


te: to 1882. - ‘That for 1883 shows the basin with a , depth: of about 74 ft, 
and “moved up short distance above the “commencement of the 
west j etty. This change was ‘probably due to the approach of 
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dition of 
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Lighthouse 


east: jetty, which, built 
impinged on the lower end of the basin and for 0 
ih 1884 the depth» was about ft, and the 
me as | in 18835 by it had shoaled to about: 43 ft, the 


inner west jetty was ca causing ‘the final break- -up of | 
the e reaction. By 1888 the i inner r jetties ha had ‘80 ) narrowed the stream — 


that: it was forced at last into a straight flow, and the basin. filled 

up to the general profile 0 of ‘the be 


river been. trained out of its 


he ground of, ‘inter- er 
erenc with the natural ‘Malin. Tl us t is to be noted 


as actually appeared on on the St. J ohns River, on the 


Seine, before. mentioned. The scour also” was: “worse on the west, 


former channel ‘side, s since it is stated | that in 1 1877 it under 
-_ 4 water of 30 ft., while no trouble appears to have been caused on the ae 
east * ‘When no no steps : are taken to break up su such eddies, they appear 


permanently—a mute protest of the Tiver against the 
infringement of its natural laws. The writer is aware of one cone 
where a training dike was prolonged so that it impinged on the 
natural flow at about the same angle as did ‘the ‘west. jetty of 
South Pass, and a survey 22 years after its construction 


showed ‘the u ual basin scoured o out and still existing | at. ‘just that 


point where the flow had been forced from its natural direction. 


still more instructive | of the e laws: of flow is. to he 


currents, which have & mean 


“As wilt be se seen from Plate LIV, the mai 


| improvement 


, and passed over 


: 
it 
, the effects were precise 
similar cases where the flow of a 
can be seen by a reference to the iii 
&g 
— 
— 
— 
was dependent entire). em tie Gaal 


any improvement was nme 


channel to the bar, with the conditions 


found at nearly all large outlets, varied within a fixed quadrant 


from nearly east to’ nearly south, but never ‘passing beyond 


first work was done in 1974, when a replaced 


later by a ‘structure of ‘brush ond stone, the 


‘somewhat from ‘storms, became much less 
t was therefore « decided to build a nort jetty. 


Sa will be ‘seen from Plate Liv that during and after the com- 


of the jetties, approximately the same elements. of flow) were 4 


preserved | and, the same e radii. the works advanced, the 


the channel followed, its” course and “opening to 
outheast, and w when they had been completed, it. ‘ran. a 
eurve of radius from the tangent: between the points of 


rsion, ‘impinged “upon, ‘the north jetty, and swung to the south- 
passing close as possible t to. “the end of the: 


‘The ‘survey of indicates a radius for 
gorge: of about ft, average radius, , for 
channel from ‘the gorge to the bar, of ‘beet 18 500 ft. The lat- 
ter, during its extension, appears to have reached a maxima 


cae 17 000 and 18 000 ft., which lessened a as s the water settled to 
permanent ‘course. The eastward e extension of the bank on the 
north nk of the south je jetty y broke to some extent the regularity” 
f eurvature at the bar. as ‘the bank worked se seaward, but, 


pr resent indications, it seems possible that the of this point 


has reached a stage , where the a urrents will be able to hold it in 
ch eck. This bank is s supposed to to be due to e scoured 


ein ng deposited in ‘the eddy of the “curve. Attempts to straighten 


ends of the jetties have proved fruitless, as ‘te water “always: 
replaces the material ‘removed and 


ie ‘The ‘success of this work, which increased the depth on the bar 


retains | its curved channel. 


q 


from. 12 to 27 ‘ft. in about 12 years, and made Galveston one of 


leading ports of the ‘United States, was due to the wide basin left 


between the jetties ‘near their shore space allowed the 
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forces. jetties bee built, close to ‘force 


~ the water in a straight line, there can be little doubt that the natural ce 


at 
tendencies would have been |; gradually dissipated, and a a shallow and 


_unatistatory channel would have been the result. As before ‘noted, 


the new ‘channel the current sdhered spproxim 


in in which to create new has 


surel i all the spaces lying outside of its required _ ag 
y 


course. The conditions here, as at the mouth ¢ of the Mississippi, 


‘are m modified i but little by sand- drift and littoral curren 


From the e resulting conditions it would ‘appear that i in this cas 


a a geometrical solution of the as to course the 


y drawing i in a 


ve of the Bolivar 
of the bar, which was formerly a much- discussed point, is not a Be s 
serious factor where t the works have been well: designed and rapidly one 


4 carried out. ‘The pockets formed the jetties. on ‘their outsides 
offer receptacles i in which the sediment or r sand- drift gathers, some- 

times behind one jetty only, the other one showing erosion, ‘some- 
times behind both. 7 With a oe wie of water, also, ‘the ‘sediment 


= 


i 


is question gave rise to apprehension of se ious t 


‘mouth of the South Pass of the Mississippi, where it was claimed — 


that: the jetties would have. to be advanced into the Gulf « every 
In pe point of fact, however, no extension has ever been made, 
any contemplated. The vast amount of sedime brough 


een deposited behind ‘them to the om cand y west, as the 


open 


se, and gave it room eno 

— 

when 

i 
+ = 

— 
the original outlet, and joining this by contOUF — 
2 and joining this by a curve of radius equal to iii 

i= 

4 
= 
the river has never faile 
led to maintain a channel to 


‘Dublin, Port Said, the advance ¢ ‘of the foreshore: 

to be much than was. anticipated ; and, at at the: Sulina 
+, 2 


Mouth of ‘the Danube, which discharges a a great quantity of of ‘sedi- 
‘ment, Sir Charles Hartley stated that the rate of advance of the 
according to observations taken for 10 years after the 


pletion of the works, hi had been reduced by the improvement. more S 


hes ith the Johns River, and at other oealities, the improve: 


extension of the jetties. ‘This feature is very noticeable on 


depth of channel i is s to be that entrance, 


Waves and currents may into an entrance or a cut 


constant supply of of fresh material. Tests: ‘recently made at Cumber- 


a land Sound showed that ¢ coarse rse sand and shell, when stirred up nae 


breakers, were carried to a considerable by currents, 

oe bie ‘and were not deposited until smooth water was reached. “The seme 
materials in quiet water lay undisturbed currents flowing 

rapidly ai as. ft. per second, although fine ne sand 
paratively Tight currents." Pio Ww M . Bla lack k, Corps 


the advance of the works, keeping pace with them as 


as the depth of water remained shallow, the e material eroded 


the current being replaced by the local forces of the ete, 
had ‘caused the was only. when the 
jetties reached deep water that the scour sept and then the — 
was” rapid, and nt 
advisa ability 


— 
— 
— 
— 
— 
| 
— 
— 
of 1898,T quotes a case of a bank of fine sand 
eurrent of 3 ft. per second, but which was quickly When 
— 
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t and ten: 
and 


P 
D FLORI 
surveys made in March, and J une, 1898, under the direction of As 
Lieut. Col. W. W..H. of Engrs., U.S. Army. 


‘NOTE; Soundings are in feet and tenths, 
and refer the plane of mean low water _ 
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ER AN D HARBOR ‘OUTLETS. 


the tendency of outlets « exposed to sea a influences to 


a periodic alteration of channel, _and, unless this” ean b 


as examples i in ‘the ‘United States 


obtained by | higher the changes" have bee) 
be, carried out, accordingly, by raising all or part. of the 


these outlets are ones, and experience with them 


that the principle of low jetties is usually a an advantageous one 
—No engineer who has shad experience with jetty pro- 
tracted “for a long period of years, or ral has" studied the effects 


: ~ upon the channel during y year after yea year r of construction thus carrie 


id can al to have been impressed with ‘the se seriousness of the re- 


y ensue from such a 7 With channels wd constant 


| 


7 
4 


in 181 79, and has been mn carried ¢ on since then to successful com- 
c - pletion in n the face of unusual. obstacles. s. Always hampered by lack ae 
ot funds, the construction was continued year by ‘year as finances om 
would permit, the channel during: the interval changing until the 
entrance | was at one time blockaded by sand, and the ship- -channel 
’ passed outside the jetties, and the improven ement, which 1 was estimated 
o cost more than i 000 000, was looked upc upon n by n many as ane 


wee begun it in at t which time main or 


{a 


projected the jetties. The bar had from ‘to 13 ft. 


on it, a tide range | of about 6 ft., and the improved 


if 
| 
River, and the Columbia River (a single jetty), may 
ny 
it 
ti 
storms and takin g care of sand-drift or erosion, but 
with the shifting channels, the presence of which is almost universal 
to be of no value to commerce 
seen in - i il 
rovement of Cumberland Sound, on the 
hange and began to move southward, the ma 


4 


of 1886 | showing two channels, one running about east and the. other ae | 


= about southeast, and the report drew. attention to the need of prompt re. 


extensions of the jetties in order to stop” the shifting of the flow. 


“ing the the about 7 7000 ft. from i ‘its: “commen ence- 


‘ment (work there having: tob be suspended i in consequence), and 
running on the outside of it it almost ¢ due east to to the 


ion of affairs continued some years, the “space 


"siderably below low tide, gradually shoaling up, and ‘the “outlet of 


the sailing channel swinging further to the ‘south, 1 until about 1896 


it reached its limit and began to shoal, a ‘northerly channel having 


shown | signs of opening along the north jetty during the 
Apparently, howeve er, this ‘inadequate for ‘ships, which 
had to continue use ‘the southerly The map of 1898 


almost 


to, and st still outside of, , the | jetties, while inside 


stretched across two- thirds of the enclosed s space. 


a portion of the south jetty at the channel crossing 
to be removed, and dredging resorted to to relieve. the urgency 


a new channel between the ; jetties be- te 


a gan to open, the s ship channel still lying across the south jetty, but a @ 


of material benefit, and 1902 it had ‘deepened suficiently 
bed permit of ‘the south ch ith channel being abandoned and and the gap in the 
jetty being closed. ‘Phe: channel } is ‘Teported to to be of good depth 
and width, although, owing to the ‘comparatively shallow depths be- 
tween the ends of the jetties (19 ot or r 20 ft. ), the bar crossing is shift- a 
jetties will 


ing. the work is now practically completed, the 
the outlet from. further serious change, but it is doubtful if 
will ever reach the condition it might attained 


‘seems to indicate the viability of cor 
expenditures on one jetty” ‘only, which, is baler vec 


* Annual Report, Chief of U.S. 
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While the entrance will ‘still con 
narrower limits, and with less of, ‘escaping entirely 
control, Ga channel at ‘Cumberland Sound. 
__ treme positions of the field of change would, a course, prove in- 
: advisable for the location of such a jetty, and the writer is inclined 
ee to believe that under usual conditions the best time for its con 
struction | would bes the channel has to about midway 


be used on the new work at the mouths of the Southy vest Pass of the 
Mississippi, of the Columbia River i in Oregon, and elsewhere. is 


nany localities, in all ‘countries, and 


generally proved since can 1 be obtained 


‘pensive; and, where the cuts have been located slong the natural 
of the flow, under the same rules as should be followed 


= the 2 jetties, s, the results have been very satisfactory. Where 


the cuts have n not been located, they have filled more or Tess, 


1e same “way as” 
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en 


type the e ¢ 
track are to prevent the span tipping 
urning. — In a large bridge of this type it ‘is. necessary to provide : 


+ Ww edges or jacks at each end of the center eross- -girders which will = 
carry any transversely unbalanced live load, such as a train on on 


of two tracks. In both types the ends are lifted after closing the — 
types require a good deal of when the 


* This discussion (of the paper by H. C. V. Moeller, Esq., ese in Proceedings <7 a 
March, 1905), is printed in Proceedings in order that the views oxprensen may be 
-brou ht before all members for further discussion _ 

is subject received prior to. June aed, 1905, will be published 


— 
— q 
— nd opinions advanced 
ds are carried turn on erally and carri 
— the lon Is which rests in in position later “In the other 
central the load, to ins 
— 


quent, and complete break-downs not unknown. Nearly every 
bridge designed is an ‘attempted improvement on previous an 
which have developed this or that defect. - Therefore, it is of great 


a interest to examine the design outlined a author, as it presen 


Be 


wedges, with their gearing, shafts, automatic 
brakes and safety devices, are eliminated. Hinged pedestals 

= with roller bearings ean be provided at the ends to take care of ee 
the temperature and deflection changes, as in fixed : spans. 2 The ends | 

- ean be raised the exact amount required by theory, and ong neces- ae 

sary can be easily 1 made by the use of ‘shims. While end- 3 


be with on 1 ordinary spans. V-shaped grooves in the end 
bearings » would | center and lock in place the trusses. s. A good hand- 
on the gearing and a controler such as used for crane 
a span weighing 500° tons. 10. holding 
new w type from the woatheal motion of the p pinion on the rack, hoa 


. shaft, when the bridge is lowered, but, . with the — types, 
author has provided his turning duplichie 

usual practice is to rely on hand-gearing in case of accident. 

This means slow work with a large: bridge. While he, no 
— ubt, has hand- -gearing also, he is not likely to have to use it, 
; and the extra ‘cost of the duplicate equipment seems to be a wise 
of chief interest in the design is the hydraulic 
pivot. The scheme with the heavy and 


detail used for packing the 5-ft. saving plunger, with its load of ae 
tor ns. No hand-g -gearing or duplicate machinery will re medy 
leak here. Loss of pressure in the pivot, due to breakage in pipes | 
or secident to accumulators, might | be prevented | by an automatic 


check-valve; but it is difficult to see how a an accident: t to ‘the pivot 


ges and live-load . Proper provisions for protect Mr. Moses: 
q ig span. deflections add for tempera- 

; 
— 
— 
— 
— 
| 

great i ing a difficulty. A full detail 

reat interest, and the wri oll of the — 
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DISCUSSION ON SWING BRIDGES. 


ses. ram can be prevented from being very ‘serious. 7 The provision for 
holding the pivot vertical also seems to be ‘elaborate, and probably 
cost as much as the usual and wheel ‘Ting. The 
their p pumps, and the e1 
more than the -end-lifts and side- -wedges. If 
assistant is required in the pier, the cost of wages for operation will ei ies 
. eae exceed that of the ordinary types. Does - the bridge then show a a 
freedom from wear and break- downs that would justify the future 
use of the s same plan? fuller presentation of the details for study 
would help to anticipate the verdict of time. Further information — 
P 
Caos and a report of any actual difficulties thus far met will add ere | 
Mr. Mr. Forchham-— H. ForcHHaMMER, Assoc. M. Soc. C. E.—The speaker 
igi was Assistant Engineer to > Mr. } Moeller, at the e time this bi bridge was 
x built and» desires to add some of some of the 
A glance at the Senden ¢ on ee i? ” of the main span, on Plat 
- XXII, will | show how important it was to get the space cn. 


the steel bottom and the Tock filled with cement. . The plan 


: 


but, when all the water was led away, it would have 
to raise the laitance through the pipes its specific gravity, 


€ 


were opened and ‘te was continued until 
; Bir Attention 1 might be called to the hydraulic buffers on this bridge, 
ay as they operate successfully and save much time. The speaker does “s 
not know whether such buffers are in in the. United States. 
Their advantage i is that “movement of the 
at same whatever the velocity at \ which the 
; ee po ‘bridge i is revolving when it strikes them, and the impact is reduced i 
toa resistant force of the same amount under the entire 


At Calin, France, the speaker has ‘seen two draw- ‘bridges, with such a 


and they, with a of 24 in, ‘stopped the 


bridge i in about 3 seconds, in its central so 


mechanism 


T, through which the cement was led down, and S, S, the pipes 
oe a through which the water was led away. In passing through the an 
3 
greater than that of water. Therefore, in order to get rid of the 
| 
Is 
openhagen bridge 18 more complicated 
a 


of this seem ‘to have attracted s some atten: 


ae accumulators have been used for many swing bridges, 1 to diminish | ae 
‘the friction on the rollers, but hydraulic pressure has never been © 


BUFFER 


—— 
Pra 
‘ 


~ 


up of steel is s strong to pivots bu r 
“of a heavy wind on the superstructure. 
ay diagram of the hydraulic machinery is shown on Fig. 2, with i 
accumulators, pumps, valves, pipes, etc. In addition, it should 
be mentioned that just outside the pivot and each accumulator is a oe 
_ valve which will prevent the heavy weights fro : 
- denly i in case any of the pipes should break. Be ke 


‘This: bridge has been criticised* as marie too i too 


. wilt attac d n, 1S sh utte- Mr. F 
| uid in the cylind strikes one of th 
a 

im 
‘ 
— 
— 
sgXWM 


b or lacking grace, 
ete. the very depth ‘of the oor, which had to” 
maintained, the ‘Speaker believes” that it would | have been very 
‘difficult - to build a more economic structure, and is sure that on 


: ‘depth | of truss and longer panels would not have added to its beauty. 


= ‘J. Le Conte, M. Aa. Soc. C. E. (by letter)—It is really very 
difficult for an n American engineer to understand and discuss fairly 


~The of the plate-girder approaches will compare 
ae well with those usually adopted by American bridge engineers; but, in ne 
3 the swing span, a very wide divergence is found, in the short panel — 
lengths, only 9.5 ft. 3 the the center tower, only 28 ft.; the 
aa 


ce 


_ conditions are all very hard to understand, ‘yet, nevertheless, one is i 
‘compelled to respect. and admire such good construction. | There is 
one 4 feature about the swing span which is certainly praiseworthy, 


ree “namely, the two solid bearings, ‘8 by 2 ft., one on each side of the 
center pier directly under the main trusses. This detail, in some 
a. respects, is to be preferred to the ordinary turn- -table with roller 


-§ bearings elec the other hand, when it comes to operating the draw- 


fact, it is than an extreme case of ‘conter-pintle 
with all its well-known ‘serious disadvantages. American bridge 


the ‘center- pintle bearing 


einer have ‘practically aban ndoned 4 


being obsolete and condemned by experience, although, 
ally, it makes the easiest turning swing span. 4 
Tf an American engineer were called upon to design | such a doa 
span, he would, in all probability, select the pin-connected type as 


The double t tracks and fi floor system would be identically t the same, 
= in every particular, the main difference being the trusses and turn- e- 


device. a span could be built, “class i in all 


‘es author. The writer would fap i it understood from — 
however, that he is constitutionally opposed to riveted bridges ; on 
he is a firm believer in the wisdom of. using heavy 
riveted work for all single-track’ bridges, up to spans of 200 ft. ae 


there: about. For double-track heavy r riveted work is bes 


wl 


4 
— 4 
| 
= 
| 
| 
4 
design, moreover, would be .gapable of withstanding a concentrated. 
—— 
ii 


DISCUSSION ON SWING BRIDGES. 


nnec 


ant features for smaller spans) Mr. Le 4 
and, at the for double-track, and of more 4 


This Society is not responsible, as a body, for the facts and opinions advanced a wea 


COMPENSATING WORKS OF THE 
SUPERIOR POWER COMPANY. 


Discussion a 


J. Le Conte, M. Ax. Soo. 0. E letter)—The author 
of most _ interesting paper invites discussion 
the compensation devices but, does not fur- 


hence average at stages must approximate 7 000 
ae cu. ft. per second for each span; but, from other sources of infor- ‘ 
mation it is found that the separate discharges at each span at 
would be more approximately as follows: 7 
Canadian ‘Side—Span ‘1.... 2550 cu. ft. per second, 


= 


 * This discussion (of the paper by G. F. Stickney, | Assoc. M. Am. Soc. C. E., a 
in Proceedings for February, 1905), is printed in Proceedings in order that the views — 

_ expressed may be brought before all members for further discussion. 28 
Communications on this prior | to June will be published 
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anne. It is clear, of course, that the greatest. tpublic danger: to be appre- Mr. Le Conte. 
—hended is the bare possibility of lowering the lake level below the a 

sinimum record. In considering such 1 prob lems, it is always safer 

4 
 * ) consider the v very worst features that could possibly a arise; becaus a 
is the worst conditions have a faculty 
- time when one is least prepared to mee — 


Tf it be assumed that the four sections are as sug- 


gested by the author, then there will probably be the followin 
volumes: purposes at low stages of the lake: 


2 Closed sluices. 3 


cu. ft. per second, 


ted 


_ through the canal to the power- Lae Seay 
This seems to uncomfortably to the actual 


32 000 cu. ft. per : second, for power purposes. 
In view of the many uncertainties connected with these caleu- 
“big high’ barometer 
,or “big low” barometex at the west end 
of which are powerful, yet largely unknown, -quan- 


tities tending g to lower the low- -water plane below | the present 


record: ; it would ‘seem, under | the circumstances, far more ad- 


__ visable 1 to put in ano another ‘span of sluices. This would certainly giv 

co nplete command of the outflow at the head of the rapids : 
times when it is most needed. 


writer” be “ples ased to know the reasons for 


and in many “eases has found it more in many 
the in ‘the form of an equilateral triangle in plan 


4 
& 
Span 
a 
e 
difficulties met in | ridge. 
e difficulties met in contending with the swift current, and 
manner in which they were finally overcome, are very 


23 
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andled more easily in a swift current. The plan ‘usually 


eae, he in freezing weather is to shut down and quit work for the 
pes “season, , hence the author’s description, of how they housed i in the work 
oe on the sluices and heated the enclosure and the materials artificially, 


that, for a foundation “course, approximately 240 by 40 by 


thick, ‘it would have more advisable to rabble masonry 


"being ‘laid ond pointed with 2 2 to 1 mortar. In the same way, 


ie backing for the masonry in the | piers could just as well have been _ 
a made « of rubble masonry with 3 to 1 mortar, the facing stones being 
oo a and pointed with 2 to 1 mortar. - However, these are all small. 
Bo ait matters, which do not detract in the least from th the > value of deel 


‘ 


a 


q 


| MEMOIRS OF DECEASED MEMBERS 


Nore. —Memoirs will in the Volumes of Transactions. . Any informa-_ 
tion which will amplify the records as here printed, or correct any errors, should b 
forwarded to the to the final 


de FUNLAK, M. 
H 29TH, | 1905. 


in 
went. to Vi ienna Austr, to the Military Academy, 
was graduated in 1857 as Li Lieutenant of Engineers. 
-* He was sent to Egypt as Assistant Engineer of the first railway | 
built in Egypt, from Alexandria to Cairo. He remained in Egypt 
until 185 9, when he was recalled, and served during the cay cag a 
- Italian and Austrian campaigns on the staff of f General Sonaz. — At a 
a Bette of Solferino he was made Captain. After the Peace of es 
WV illa- Franco, he served with Garibaldi. In 1862 Mr. de Funiak came | 
aa to the United States, which were at that time dis united. Having let- 
ters of introduction to General Dick Taylor, of the Confederate — ee 
Army, he made 4 to ‘Tennessee, and joined General 
Taylor’s brigade as. Captain of Engineers, with headquarters at 


Meridian, “Mississippi. He with this command throughout the 


After the surrender he: went to Memphis and taught mathematics 


the in several schools and colleges, and also o did some 


In 1867 he became Assistant of the 
and Charleston Railroad, and built the Tennessee River Bridge, at. = 


4 Athens In n 1869 he was engaged 01 on water- “works 
4 determining a water su 


Engineer of the Mississippi Central Railroad. 
In 1871 he sent to as the of th 
‘si 


ia 
August 15th, 1839, in Rome, Ita chanical Engineer, was 
, in Rome, Italy. His father, Count de Funi 
— 
— 
: 
— 
1e_ Was appoi Resi 
appointed Resident Engi 
— 
4 
18738 he b Oh: road of this kind built in i= 
and Nashville Railroad, ‘and in 1874 of the Louisville 
J *Memoi system. In 1876 he 
— 


1865 Colonel de Funiak married Miss Olivia ‘Browning, of 


He | of a long line’ ‘distinguished | native Ame eric 


4 spsinted Chie ag and of and 


account of his health, and went to Carlsbad. Ms to 


Memphis, who, with their four sons, survives him at Louisville, 


Kentucky, where he died on March 29th, 1905, at the age of 65. a. 


a “genial, attractive man; in his youth a daring, dashing» 
fellow, on the lookout for any adventure ; a of fortune, withal 
was elected a Member of Society of Civil 


, 1905. 


— 


= 


q 


or ‘Sherman | Gould was born in the City of New 1 


13th, 1837, and died of pneumonia, while stopping f for the 
winter in the same city, on J: anuary 24th, 


ee 


cestry on both sides. His father, of the same name, was the son 

i of Judge James ( Gould, third or fourth of the name in America, of 4 
Litchfield, Connecticut, and Sally McCurdy, daughter of General 
riah’ Tracy, fifth of the in America. His mother | was the 

daughter of Cornelius Du Bois, fifth of the name in America, and 


| travel and study. In 1856 he made a voyage, “before the ee 


In in 1858 he commenced more serious education, en- 


tering the Ecole des Mines de St. ‘Etienne, , France, as “<é 


” on application the Honorable J. G. Mason, then 


and 1862 to 1865 he was Secretary to the 


In 1855 he went to Europe with his family, and spent several years | 4 « 


— 
— 8 
| 
— 
— = 
— 
= 
—— 
— 
= 
— 
— 
— 
j States M 
through the principal coal and iron districts of Great Britain, Ger 
— 


Declaration of Independence. 
1871 he was Locating Engineer for projected Augusta 
and Hartwell Railway, Georgia, of which Mr. Charles Seymou 


| 


In 1865 he returned to. the United States, and accepted the po- 


Chaska M. Am. Soc. C. E. His next position 
was as Division Engineer on the Buffalo E xtension of the Atlantic 
and Great Western Railway, which he resigned in 1866 to > become © 
Engineer and Surveyor of the Bricksburg Land and Improvement 
C ‘ompany, owning the tract now known as Lakewood, New Jersey. 
In this portion he ‘succeeded the late Samuel H. Shreve, M. Am. 
So 
< In 1868, while in this alittle he married Arabella Dunean, 
glean daughter of the late Dr. Edw ard Greenleaf Ludlow, an 
eminent New York physician, and— the late Mary ‘Kennedy Lewis, 


sreat- granddaughter of Francis of the 


tr. 
Chief Engineer. rom 1873 to 1876 was. Civil Assistant 


Engineer to the late General Q. AY Gillmore, United States Corps — 
of Engineers, on river and harbor improvements in the South, and 


int the reconstruction of Forts Sumter 


In 1877 he icin abi ngineer in the Bureau of the 


Croton Aqueduct, Department of Public W orks, City of New Tak, 


under the late John C. Camptell, Chief Engineer. While in 


“a position he made investigations for an increased water supply from 
the Housatonic River, and also from the Bronx and Byram Riv 


was afterw ard in of tho pipe fino in cn Kensico 
in connectio 


gg 1884 to 1886 es was Division Engineer of the new Croton © 
Aqueduct, but left this nn for the reason that vena strict sense 


a the contractors. — Those who recall the conditions surrounding 
i work at this period will understand the reason, most creditable re 
to Mr. Gould, » led to the severance of his connection with this — 
‘From 1886 to 1890 Mr. en Consulting and Executive. 
ngineer to the Seranton Ga s and Water Company. During this 
iene’ Sea built the Oak Run, the Dunnings, and the Meadow 
Brook Dams and Reservoirs. . From 1890 to 1894 he was Consulting 
4 
nd Constructing ngineer for Runkle, (Smith and Company, 
American contractors for the. new 


“El Canal de Albear. 


— 
iii 
a 
iii 
= 

ii 
me 


? 


rom 
engaged as const ting engineer, in edie. Central ‘America 


South America, including projects for water supply, 


=e and railroads. Int 1896 he received the decoration of “El Busto del 


Libertador,” from the ‘Republie of Venezuela for services to tha 


= 


During the war with Spain was on the staff of | 

at ‘ampa, Florida, in a civil capacity, to furnish aid and in- 
in connection with the proposed military expedition to 
_ After the war he returned to Havana, Cuba, and was 
in wharf and railroad construction for the United States 

Government. Of late’ years his work has been chiefly ‘consultation, 

covering: a 1 wide range of engineering. At the time of his death he_ 


D, 


in water r supply for the of 


. Gould’s home 
was” in New a member of | 4 
<= the elimination of the grade | > crossings | on the I Hudson ‘Riv 
and rendered valuable s services in that connection. 


his widow, Mr. jould” left three children, John 


s Gould, Jun. Am. Soe. BE; ; Francis Lewis Gould, a 
in college, and ‘Susan Mary Gould. ‘Another son, Ed 
Ludlow Gould, a young engineer of fine attainments, died | on 


Gould was a frequent and valued contributor | to the « 
gineering and periodics al press, as well: as to the Transactions of — 
the American Society of Civil Engineers. He was the author of 
the following works: “The Elements of Water Supply. 
ing,” a valuable work on the subject “A Primer of the Calculus,” 


"Pract Hy drostatics: and Hydrostatie Formulas,’ ’ “High Masonry 

of the Steam and a series of 
standard specifications fee dams and reservoirs. 


Mr. Gould» was an accomplished linguist and mathematician, 
wide travels, observing nature, and fine appreciative and genial 
character made him a charming personality, and endeared him to 


to young to contented: gladly and 


freely from his wide store of knowledge. — _ The writer had the privi- ; 
oe lege of starting his ; professional | career with Mr. Gould some ne twenty- q 


Six years ago, ‘and through all the succeeding years has had reason 
= to be grateful for this early : association. — He was, withal, a cultured 
E Christian gentleman, an honor to his name and his profession. __ 


Mr. Gould was elected a Member of the Society Civil 


Engineers on | November 4th, 1886. 
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Edited by the Beoretary, under direction of the Committee Publicatio 


of presentation to the Society, are given. 


Society 261 to 426, 


according Act of Congress, by the Awmnrcan Society oF CiviL 


the office of the Librarian of Congress, at 


| 
i= 


| vociety of prgineers, 


oFFic ERS FOR 1905. 


Term: expires 1906: Term e: expires 1907: 


KUICHLING. 


‘erm expires January, 


4 Term: expires January, expires 


JOSEPH O. OSGOOD, NELSON P. LEWIS, MORRIS R. SHERRERD, 


GEORGE 8. DAVISON, JOHN W. ELLIS, HEZEKIAH BISSELL, 


 EGLEWS, GEORGE S. WEBSTER, EDWIN A. FISHER, 
HUNTER McDONALD, RALPH MODJESKI, WILLIAM B. LANDRETH, 

Ty 


MEAD. CHARLES D. MARX. GEORGE S. PIERSON. 


Secretary, T. J. McMINN. _ 
tan ing ¢ ommittees. 
3 ‘Tas OF THE SoctETY ex- MEMBER OF ALL COMMITTEES. 


F.DEYO, JOSEPH 0. OSGOOD, NELSON P. LEWIS, 
HOLMAN, = R. SHERRERD, HEZEKIAH BISSELL, 
EMIL KUICHLING, GEORGE S. DAVISON, RALPH MODJESKI, 
GEORGE 8. PIERSON. HUNTER McDONALD. CHARLES WARREN HUNT. 


v1 Committees. 


George F. Swain, Alfred Noble, Louis C. Sabin, S. B. Newberry, Clifford Richardson, 
Rat Scrions:—Joseph T. Richards, C. W. Buchholz, E. C. Carter, 
Felton, Robert W. Hunt, John D. Isaacs, Richard Montfort, H. G. Prout, 


wi 
> 
of the is open from 9 A.M. to 10 P.M. day, except 
SE OF THE SocreTr—220 FIrry-sEVENTH New Yorr. 
ADDRESS, “Cons, New York.” ” 


— 
— 
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_ AUGUST, 1908. 


asa body, for the facts and opinions 


ra 


Report in full of “fhe Thirty- seventh Annual including 
_ Business Meetings, June 20th and 22d, 1905 ibe 
sions and Entertainments during the Thirty-seventh Annual 
vention 
at the Thirty- -seventh Annual 
_ Hours during which the Society House is open..... SPOaTO 
Privileges of Local Societies Extended to 
purchase. 
(Additions, Changes of Address, etc.).. 
Recent Engineering Literature.. 


‘Schneider in the chair; Chas Warrei 


present, also, 108 members and 17 guests. 


‘sented. by the also . read a discussion th eon by 


n, M. Am. Soc. ©. E. 


‘SOCIETY OF CIVIL ENGINEERS. 
i= 
— 
Pal 
— 
if 
| 


second paper, entitled “Theory of the Spherical or Conical 

Dome of Reinforced Concrete or Metal, ” by William Cain, M. Am. aes ye ee 

Soc. C. E., was also. presented by the Secretary. 

oye The Secretary read a ¢ a communication from The Technical =. . 
hi of the Pacific Coast, announcing an Engineering Congress to be 


at Portland, Oregon, during the Lewis and Clark Centennial 


Ballots for membership were canvassed, ‘and the following can- 


: 


Wessten ( Cone, Cody, 
WEBSTER Gaziay, ‘Louisville, Ky. 


EpGaR AMBLER HarPER, Kansas City, i. 


% 


Aupnonsos Henry Breuer, New York City. 
Joun Wurrson Daruine, Binghamton, N.Y. 
Weston Earte Fuuer, Poughkeepsie, 2 
Som: Gorpon, Washington, D. | C. 


CLARKE Nicurmeate Kast, Little Rock, Ark. 


Mannine Warrt, New York City. 


Louis Ep@ar Lannan, Corry, Pa. 


AMES GEORGE MELLutIsH, Bloomington, 


Cartes Howarp Pavt, Glendive, Mont. 

opr Auian Rice, South Bethlehem, Pa. 
CHARLES SHELDON, Cincinnati, | ‘Ohio, 
Joun Haccerty Suorrt, Sarnia, Ont., Canada. 


THEODORE Sirt, New York City. 


Hate SYLvester, Sacramento, Cal. 


oy 


— 
+! 
ma 
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MINUTES ¢ oF “MEETINGS. 
‘The | ‘The announced: 

The transfer of the following ues a the Board of Di- 

From Assootate 10 


Horton, York, P P 


‘BENJAMIN BRENTNALL LaTHBURY, ‘Philadelphia, P 
Eimer James MoCaustianp, Ithaca, N. Y. 
Tuomas Forrester McGuvray, Duluth, ‘Minn. 
James OC. Nacie, College Station, Tex. 
wd Netson Pxarr, Memphis, Tenn, 
CHARLES Miton ‘Sporrorp, Boston, Mass. 


the ‘following candidates, by the Board of D 


ection, on June 6th, 1905: 
Juwtors. 


Huse Brown, ‘ew York City. 
Reep Hatt, Elmira, N. 
Horace Partin Hamiin, Orono, 
Hurcuis, Millinocket, Me. 
The announced the following ¢ deaths: 


4 


ry ~ 6 


| 


a 
4 
— 
JT s Baer. elected Junjor Sep 
May 8th, 


Fane 
‘MINUTES OF MEETINGS. | 


paper, entitled ‘ ‘Theory of the Spherical or 
“< Dome of Reinforced Concrete or Metal,” ” by William Cain, M. Am, a 


~ Soe. C. E., w was also ) presented by the Secretary, “aie 7 


The Secretary read a communication from ‘1 The ' Technical Society 


of the Pacific Coast, ‘announcing an Engineering Congress to be 
held at Portland, Oregon, during the Lewis and Clark Centennial. 


Ballots for membership were canvassed, and the following cz 
As Mexpers. 


Hosxiys Beacu, Detroit, Mich. 
Wesster Coe, Cody, Wyo. 
WEBSTER Gazuay, souisville Ky 


Epear AMBLER Harper, Kansas City, 


s A SOCIATB M 


Norman Ww. ‘Va. 
_ALPHONSOS HENRY New York City. 
WHITSON Darut ING, Binghamton, 
Ww ESTON EARLE FULLER, Poughkeepsie, N. 
Joun BLake Gorpon, Washington, D. 
‘Henry - ALEXANDER Harris, Oglethorpe, ae. 
IN Haypen, Boston, Mass. 
CLARKE NIGHTINGALE Kast, Little Rock, A Ark. 
‘Louis Epcar Lannan, Corry, Pa. a 
ARD R. Mack, Wilmington, Del 
James Grorce Bloomington, 
CHARLES Howarp L, Glendive, Mont. 
HERBERT Axtan Rice. , South Bethlehem, Pa. 
SHELDON, Cincinnati, Ohio. 
 Joun Haacerty SuHortt, ‘Sarnia, “Ont., Canada, 
Tueopore Sirt, New Fok City. 
ALBERT HALE SYLVESTER, Sacramento, Cal. 
Avexanper U xbridge, Mass. 
‘ , Salt Lake City, | Utah. 
Bruce Yaves, Lead, S. Dak. 
Samven McCain Youna, ‘Lake Prov idence, La. 


Joun U BSD! 


il 
= 
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-ArtHUR Mannine Wart, New York City. _ 
— i 
— 
— 


Die 


‘MINUTES OF 


wet 


transfer of ‘the 4 following candidates, by t the Board o of —_ 


on June 6th, 1905: 
Prox Assocure Messen to Member. 
Tueopore Horton, York, 
Grorce CrEcIL KENYON, Liverpool, England. 
JaMEs McCaustianp, Ithaca, N. Y. 
Tuomas Forrester McGitvr axe, Deluth, Minn. 
4 JAMES C. NacLe, College Station, Tex. = 
Harry Netson Puarr, Memphis, Tenn. 
CHarLEs Minton Sporrorp, Boston, ‘Mass. 
ALEXANDER Miter Topp, Vicksburg, Miss. 
Jorn Epwarp Wapswortu, New York City. 
Cuartes Scurace Witson, New York City. 
Tho cltion of th following ca 
_ ‘The election of the following candidates, by the Board o of Di- 


| Wurrney Barker, Aspinwall, Pa. 
Ropert Huse Brown, N ew York City. 
Junius Reep Ha, Elmira, N.Y. 
Horace Parun Hamuin, Orono, Me. 
Epwarp Hurcuiys, Millinocket, Me. 


Marvin Sutester, New York City. 


cr, 


The Secretary announced the following deaths: 


Oza ARKE Ww TALKER, elected elected Fellow Fellow Gth, 1873; 1873; 

JULius Bae R , elected J Tunior September 7th, 
Dieher June Ist, 1892; Member February 6th, 1901; died May a 
_ Frank Marcu Hares, elected Member 1905; died 
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THIRTY-= SEVENTH ANNUAL CONVENTION, HELD AT CLEVE. 


LAND, _ OHIO, JUNE 2oth, 21st, -22d AND 23d, 1905. x 


ning Session, ‘Tuesday, June 2oth, 1905. The meeting was 


called to order at 10 A. M. by Augustus Mordecai, M . Am. Soc. C. E., 
‘Chairman of the Local Committee. 
i Mr. Mordecai, after a few words of welcome, introduced Mr. 

Harris R. Cooley, of the Board of Control, of Cleveland, who, in 
7 behalf of. the Mayor, welcomed the Society to Cleveland. 


President, C. C. Schneider, M. Am. Soe. ©. fter reply- 


_ BUSINESS MEETING. 


President ( © ‘Schneider i in the chair; Assistant Secretary J 
= _ The Assistant Secretary s stated that the first business would be 
the subject of the hits of local associations of, the American 
"Society of Civil Engineers, and presented a report on the = 


Board of Direction of the hen for the organization of local asso- 
of this Society be approved by this meeting. subject: 


12.30 adjourned to Thursday, June 2 1005, 


_ BUSINESS MEETING— —(Continued.) 

Thursday, June 224, 1905.—The meeting was called to order # at 
10.30 a. M., President Schneider in the chair, . Assistant Secretary 


_-- The report of the Board of Direction in the matter of the resolu- 
tions adopted at the Annual Meeting, January > 18th, 1905, relating 
_to. the nomination by the Society of members to serve on technical . 


or other commissions was 


7 it / was moved by James Owen, M. Am. Soe. C. E., duly seconded, 

and carried, that the report be accepted and adopted. 
+a > - The report of the Secretary on the result of the ballots on time i] 
and place for holding ‘the Annual Convention of. 1906 was pre- 


sented by the Assistant Secretary§ 
T_T 
The absent on account of illness. 


t See page 278, 
t See page 820, 
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It was m “mov ved by F. ‘Swain, Soc. 0. I E., that 


matter be referred to the Board of Direction, with p power. oy Ba 


In amendment, the following resolution was moved 
Swensson,, M. Am. Soe. C. 


Convention American of Civil be held. at 


a summer resort having a hotel large enough to accommodate the | 
2. entire attending membership, and that the time of holding said con- 
~~ yention shall be the latter part of May if the place is in the southern 
a half of the United States, and in the first acid of rom if the place 
isin the northern half, and 
“Tt is Further Resolved, That the the | place of meet-— 
ing be referred to the Board of Direction w ith ‘power to act under the 


‘The subject was then amendment, on being 


put to vote, was carried. _ > 


— 


report from the Secretary on the International Engineering 
Congress* was then presented, and Robert Moore, Past- President, 
Am. Soc. C. E., gave a brief statement as to the work done by | the 
St. Louis Committee in. maintaining an engineering exhibit and 
headquarters for engineers at the St. Louis World’s Fair, and ans 
nounced that the exhibit | of the | Society had been awarded a Grand 
Prize, and that a diploma conveying this award would be forwarded _ 
to the Society, together with copies - of the same for each member 


was moved by Mr. Mordecai, seconded and carried unani-- 
= pprrmner that the Assistant Secretary be authorized to send to Mr. 
‘Hunt, the Secretary, a telegram expressing the regret of the Con- 
rail at his absence and their hope that he would soon reg regain 1 his 
usual health, 
Tt wi was moved by James Owen, M. Am. Soe. C. E., and seconded - 
by L. L. Tribus, M. Am. Soe. C. E., that the thanks of the . American 
- loa Civil Engineers be tendered to the Local Committee, and oe 
to the various organizations : in the City of Cleveland, who had con- 7 
~ tributed to the success of the Convention, for their kind and gen- : 
-erous courtesies ; to the Erie Railroad and to the Lake Shore and ~ 
‘Michigan Southern Railroad for their kindness in providing special — 
trains and free transportation for the members; to the Cleveland 
- Electric Railway ; the Managers of Luna Park; the Managers of 
Zz _ the White City; the Officers of the Country Club; the Officers of the 
a Euclid Club ; the Detroit. and Cleveland Navigation ‘Company ; the 
-. Proprietor of the Hollenden Hotel; the Civil Engineers’ Club of 
Cleveland the Telephone Company and the Long Distance 
Telephone Company; all of Cleveland, Ohio, for their many cour- 


extended to ‘Society and the individual members during 
the Convention 


ab 
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“MINUTES OF MEETINGS. [Society 


The discussion of the formation of of local. associations, postponed 


: poe the first meeting, was then taken up, and after some additional — 
= § remarks ‘Mr. Green’s motion was carried. ed. hoe 
It was moved by i. ~Verveer, Assoc. M. Am. Soe. E., see- 


onded carried, that, on account of unfortunate accident on 


man and Mr. C. R. Morgan, of the ‘Wellman: Seaver- ‘Morgan En. 


gineering Company, the Secretary be instructed to write to Mr. J. 
‘Seaver, | M. Am. Soc. C. E., Vi ice-President of the Wellman- Seaver- 


Morgan Company, expr expressing the sympathies of the n me mbers of this 


* 


= 


= 
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MINUTES OF 


June 6th, 1905 .— President ficknsider tn: in Chas. Warren 
=. Hunt, Secretary, and present, also, Messrs. Bissell, Bowman, Craven, — 
Deyo, ‘Gowen, Knap, and Osgood. 
Se he Secretary announced the election, o on May 12th, 1905, pot 
* Messrs. Charles Haynes" Haswell, and Alexander Mackenzie, a 
_ Honorary Members of the Society 

following Committee was appointed to recommend the 
of year ending with the publications of July, 1 1905: 


Fannive, 


t. C. Kunz. 
‘The resignation: of Benjamin Dwight Greene, M. An. Soe. 


accepted. 


1905. M. Board met, as required by the 
Constitution, at the Convention, Cleveland, Ohio. 
Schneider i in the chair; Assistant Secretary | McMinn acting as See- 
retary, “present, also, Messrs. Crav. en, Croes, Davison, Ellis, 

Gowen, , Holman, N. P. Lewis, McDonald, Moore, and — 

communication was” presented from Cary T. Hutchinson, 
Wm. Barclay Parsons, and Max E. Schmidt, Members, Am. Soc. 

C. E. forwarding a check for $127, the balance of a sum subscribed 

_ by friends of the late George S. Morison, Past- President, , Am. Soc. 

C. E., for a ‘portrait of him which has been presented | to the pre l 


and asking that this money be accepted and used in some manner 


as a further memorial of ‘Mr. Morison. 
us It was ordered that this s sum, with the approval of the donors, be 
appropriated for the purchase of books, or a series of books of — 
‘gs 
permanent character, under the guidance of the Library Committee; 
the same to be properly inseribed ¢ as a memorial to Mr. Morison. — 
Other routine ‘business was transacted. 


sec- 
— 
/ell- 
| 
this 
= 
.  Appheations were considered, and other routine business trans- 
acted. Eleven Associate Members were transferred to the grade of 
Member, and nine candidates for Junior were elected. 
— 
| 
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REPORT IN FULL OF THE BUSINESS MEETING. [So 


_ REPORT IN FULL OF THE THIRTY-SEVENTH ANNUAL CONVEN- 
_ TION, INCLUDING THE BUSINESS MEETING, HELD AT 
HOLLENDEN HOTEL, CLEVELAND, OHIO. 


Tuesday, June 2oth, 1905. 


‘Meeting = The Thirty-seventh Annual Convention of the e American Society. 
= convened. 


— - of Civil Engineers w was called to order by Augustus Mordecai, M. Am. 


Soe. C. E., Chairman. of the Local ‘Committee, at the Hollenden 
Hotel, Cleveland, Ohio, Tuesday, June 20th, 1905, at 10 ’clock A. M. 
Address of Morpecat, M. Am. Sov. E.— . President, ‘Ladies and. 
Aug. Mordecai, Gentlemen: On behalf of the local members, I have only to say 
nie that we we are all delighted to see you here and give you a most hearty 


welcome. We have thought: was quite an appro 


founded by one of the “who 
down upon you from yonder frame. He must have been a remark- 

able man, for he was one of those exceptions that we hear of now 

and then, a civil engineer so honored by his contemporaries that 

‘they have handed his name down to posterity. Since about 1800, 
when he turned the tables on us and found us in the bull- ‘rushes, 

‘nourished by the commerce of the Great Lakes, ‘on one side, and the 7 

natural deposits of coal, ore and stone, on the other, we have grown 5 


to be . a vigorous, healthy | city, ‘and we think not ill- favored; and we we 


certainly have done our share in the industrial development of the 
country. For instance, in the refining of oil, everyone instinctively 
thinks of Mr. Rockefeller; Mr. Brush, one of our citizens, blazed — 
_ the trail that has been followed by all electrical engineers; one of - ’ 


first blast in country was erected and to the 


smaller’ cities are better known than -Clevel and. If we 
_ were away up north, like Seattle; OF 0 on the coast, like § San Fran- 
cisco, with no other city of any size within two thousand miles of 
us; or at the mouth of a large river, like New Orleans; or the capital — 7 
of the nation, like Washington; we probably would be better known; — 
and yet they are all smaller cities than ours. It is like dear a 
Philadelphia that has been | overshadowed by th the very prosperity 


pak, We >» have collected on these walls the portraits of the « deceased 
7 local members of the Society. Iti is nice to think that they a are not 
forgotten. I think it it would be a very happy custom to follow, and 


one which might be perpetuated at our conventions. first por- 


4 
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ae ss of iron owe a great debt; in transportation, the names of Dever = 
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_REPORT I IN FULL OF THE 


— 

‘trait is of Mr. — , a gentleman connected the Lake 

- Railroad for a number of years; the large one is Mr. George H. Ely, | * tat .s 
for many years a prominent and influential citizen; the next is Mr. | 

Pt Scowden, the first engineer of the Cleveland Water- -Works ; the next - 
is Mr. John Whitelaw, who was for many years Superintendent of 

“the: WwW ater- Works ; ; on the other side, nearest the wall, i is is my dear 7 

old chief, Mr. ext is Mr. Sheldon, years chief 
of McNair ‘Bridge Works; and below is 


felt that, if living, he be pleased be with 1 us that I 


Now, gentlemen, we want you to hav you 
* want to do or see or hear, just let us know and we will | arrange it, 
even if it isn’t possible, and we hope that, though being among us 
- really but a few days, when you leave you will feel like the boy in 
the story, judging Pauly the ‘fun you have had it will seem as many 
months. 
s. “a I am sorry to say that our Mayor is not able to be with us. Mr. — 
Cooley, one of the members of the Board of Control, who will “a 
>i come you in his place, I now have the pleasure of introducing. -_ 
Harris R. Esa. and Gentlemen, and adress of 


Welcome, 
of the American ery much Cooley. 


that our Mayor i is not able to be } present to- but he by train: 


a him; but, in his name and i in his behalf, and in behalf of the munici- — 
, ole, I desire to extend to ‘you a ve very hearty welcome, I am sure 
that our Cincinnati friends. will forgive us when we § say, to this 
There i is a common social life larger than that of the individuals — ; 
which “compose a a city. You will be welcomed by your fellow en- 
_ gineers, but, in behalf of the city at large—this common . life of the a 
¥ ‘Municipality of nearly a half a million people—I extend to youa 7 
cordial greeting as you come within our gates, 
We welcome you because of what you are and what you repre- 
ohne of the world’s ; growth ¢ and the world’s progress. . WwW e are so apt 
4 — to be carried away by the things which we have made. I remember 
ie standing under the great bridge of the Firth of Forth, 300 ft. above, 
great span of 1700 ft., a bridge of 50 000 tons of steel, and, some- 
how, it came . to me that it had been erected by human hands, had 
-z been conceived by human brains, although it seemed to be a part 
+ of the great arm of the sea itself, having been there from the founda- 
tion of the world. I stood looking into the Saint Gothard Tunnel, 
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Address of © be accomplished in our own country is even staan than any of 


Out of the naked earth in a years we a 
“city, by the a aid o of human ‘thought and human genius and human 


_ power, and we must not forget that the men who conceived and the Z Mu 
who built: these buildings are greater than the cities | and 

railroads which their brains thought out and their hands made. : a . 

Pe. There i is such progress, s such outlook in your work, we are butin § 

7 the beginning of it; you are more and more able to take the forces 
. “4 “out of the air and make them serve human kind; you are more and x] 
st more able to take the » richness out of the earth—out of the heart of os 
) _ the earth—that it may serve men ; you are able to level the moun-— % 
stains or to build the road and drive the iron horse into the very 5 


- clouds above the mountains. There are infinite possibilities in ‘your | 


we 


work and in your services to humanity. Somehow, I have been 
5 thinking of it to- day. special work, as Director of Charities 
and Correction, has brought t me | in contact with wretchedness- — 
poverty. Every winter there are 30000 or 40 000 people who > suffer 
_ from want—the children who brave hunger, , and, because of the . Jack 
of aourishment, ‘must die, i in the midst of all our possibilities. — ce ae 
a _ Somehow, it seems to me that the time must come when all men © 
will: serve, when there will be no idlers, rich or poor, when every — 
man will be glad to do his part of the world’s work. There are 
_ those who are satisfied if we can but relieve the present necessities — 
of those in want; if we could only make these poor wretched ones — 
‘comfortable, and feed them and clothe them, these phil: inthropists 7 
would be satisfied. I see a larger solution of this American problem — 
_ poverty, it is not to be solved around the soup bowl, but 1 in that 
larger life which you are helping, and which you can make possible. 
___ Formerly, men thought out and built great buildings for their 


‘Xing 7 They built a bridge that a King might pass over; you are as 


building bridges that this nation of people may pass over. 
_ _merly, they made a | great fo fountain, as at Versailles for Louis XIV, 
that he might look at it and - rejoice; you are reaching 1 miles out 
into the lake and building a tunnel, and i in a thousand homes you 

“are bringing | pure water, and even the children of the poorest shall 
-* the opportunity to drink as pure water as can be obtained. Ra 
a The solution is in this larger service to. mankind, it is in this 
anger of larger human life—that men and women and 
the tn f a phys ical 

Gime, but ‘that they shall have é opportunity to live a life of 
freedom, comfort and luxury, such as the children | of God ought to 
-live—in this world with all its ‘natural ‘opportunities and its pos- 


sible development of human life. 


So I look up upon your work, not ; Simply as * the building of the rail- 
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toads and the laying out of the canals, not simply a: as taking the forces _ 
out of the heavens and utilizing them, not simply as —_ 
_tichness out of the earth, but as serving mankind and n making pos- 


able a larger and greater civilization than \ we have ever dreamed a 


ruman 


‘That coming of the golden year, 


Be each man’s rule, and universal peace 
ut Lie like a shaft of light across the 
forces 

And like a reign of beams athwart the 
Through. all the circle of the golden y year,’ 


Wes Ww e are aed that you came to ( Cleveland i in ‘the month of June; 


pw ie is the finest month of the year. We are very proud of our city, 
1 your § and he wouldn’t be very much of a man who i isn’t very proud of his 


. _ om wife. Itis ‘a beautiful city ; our people do not have to go away 
ari ties 5 in the summer time; i a summer resort, indeed. Most of our 


Ss and people do not even care to. go to Heaven at this season of the year. 
suffer pe ou vards, 
(Laughter. ‘We welcome you to our parks and our boulevards, 


e lack that we have in ¢ our growing cit city. 

have great | plans, and we tha you you may help us in 
"carrying out our Group Plan, that you may leave a sentiment of 
~ larger ideals and larger conception of what a city can be and what 
our city ought tobe. 

Emerson has somewhere said that happy i is the house 
a friend, it might well be built like a festal bower to entertain him — 


ts single day. . Sometimes when our friends have been in our home ; 


1 me 


ever 


and we have entertained them, when they have ¢ gone away our homes - - 
seem better and richer b because e they have been present with us; and 
so we believe that ov our city will be richer in greater ideals and _ 
thoughts and purposes, and have a larger outlook for ie tee 
because you have been present 1 with us for these days, and we trust _ 


that you may have a happy time, aoe 


ae. think that our local engineers: will do their utmost to make it 
pleasant and full of interest, and we trust that. your deliberations _ 
may be profitable and helpful to yo all, and that you may carry 

zt from us a happy and ‘pleasant memory of our fair city by the lake. 
Again, in behalf. of the Mayor, and i in behalf f of the municipality, 

I extend to you the keys. of the city | and bid you a most hearty wel- 
come. (Applause) 


Cuartes ©. ScHNEIDER, PRESIDENT; AM. Soc. Cc. .—Director Reply to 
Cooley: a me to thank you most heartily for the cordial welcome — 


4 you have extended to the American Society of Civil Engineers. ©  Itis 

particularly gratifying and appropriate that this ‘welcome should wa 

x extended to our Society by the official ‘representative of : a pag 


i ‘whose name is familiar to all of us 3a ‘man whose n name is so closely 
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identified with engineering, and who, his many well-known | 


improvements, has. been instrumental in making 


conti ued). 
modern street car traffic what it is to- day. 


Noi more appropriate place could have been selected for a meet- 
ing of a representative body of 


objects a to the engineer offered by Cleveland are 
unsurpassed by those of any 0 other city, as Cleveland is the second © 


largest manufacturing city on the Lakes, the first Lake port in ship- ‘ 
_ building, and - foremost in the country in the manufacture of iron © 


and steel, and n many other industries of almost endless vs variety. 
___ Cleveland has the distinction of f being. one of the best governed 
cities” in the country, 3c of havir ing ‘the best street car service, and of | 
 - having ‘sueceeded twice in electing a Mayor who is with the people 


and for the people all the time. (Applause. ) 


In the programme laid out by your Local Committee, ample 
facilities been provided for the members| of this Society to 
your city, its beautiful streets and parks. and lake front, your 


harbor and docks, and also your means of _ transportation by rail 


a 
and water, and visit many prominent ‘manufacturing establish- 
= ‘ments for which your city is so famous. — You have liberally pro- 
vided for our entertainment, to make our Sojourn a pleasant one, 


_ which might have been expected from Cleveland. 
We are ‘particularly grateful for the entertainment for 


to the a of same so (Applause) 
: The Business Meeting convened at the close of this session, 


nt Tue PRresipent This meeting will now come to order for the 


‘transaction of business. ‘The Chair has an announcement to make, 


7 Perhaps many of you have missed a familiar figure who has been 
for many years at our Annual Conventions, that is, our Secretary, 


Hunt. Mr. Hunt regrets: very much that owing: to illness he 


unable to be and we, also, regret absence. 


"Associations, 
the subject of the tend Associations of the 


, The following i is a + ee of the Secre 
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Affairs. REPORT IN FULL OF THE BUSINESS MEETING. 
OF 


PROPOSED ‘FORMATION ASSOCIATIONS OF 


— AMERICAN SOCIETY OF CIVIL EN- 


GINEERS. | 


“The subject of the formation of Local Associations of the mem- 
ership of the Society has been set t down for discussion at ‘the 
Annual C Convention at Cleveland, and the present state of the 
mmatter is given below for the information of Members. | : 

“The following circular note, enclosing suggested By-Laws, was 
4 tailed March 7th, 1905, to at least three Members of the Society in _ 

of: the following cities, with a request that the suggestion be 
brought - to the attention of ‘Members in their vicinity. a 
“Albany and Troy, N. ‘New Orleans, La. a 
Boston, Mass. ‘Philadelphia, ‘Pa. 


Cc leveland, Ohio. Pittsburg, 


Detroit, Mich. : St. Paul and Minneapolis, Minn. 
Kansas City, Mo. San Francisco, 


Mexico, Mexico. ashington, D. 
No Views OF THE BOARD OF DIRECTION AS TO THE FORMATION OF se 


ane 


Brome OF MEMBERS OF 1 
“The formation of a Local Association of the Member- 


, has led the Board to a . 


+ “The subject of the formation of local chapters of the —_ 
was considered a number of years ago, but nothing was accomplished 
- in this direction, as there developed considerable opposition to the a 

“The present suggestion is understood to have a somewhat dif- 

ferent end in view, viz., 

‘propositions have been considered somewhat informally by the Board 

of Direction heretofore, one emanating from members ‘residing i in the 
— City of Mexico, and another from St. I Louis, although the latter 
i was merely the decision of the question as to whether 

the present local engineering society of St. Louis could be furnished, 
upon request, with certain of the Society publications, and allowed — 
. to discuss them with the privilege of having such discussion, if. 
valuable, published by the Society. This latter question was decided — 
by the Board in the affirmative, but nothing further has been heard 


our members in that city, 
4 “The Board that, wherever steps b be taken 
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[Society 
- Report on calling the attention of the membership to this matter, and 1 that such 
"Associations. Associations be formed. 
“Tn making this recommendation, the Board wishes to point out 
that associations of this character would be of great advantage to— 
the Profession i in general, and would widen greatly the influence of 


that coincidentally (or so) the papers issued in our 
Proceedings could be brought up for discussion at meetings in vari- 
ous localities and the resulting discussion forwarded to the Secretary 


- to the discussions which now take place in New York, it would re- 
sult i in great advantage to the Transactions, and that, j in nearly all 
cases, it would for the author of a paper 


— “Tt is further believed that if this project can be carried out sue- 
cessfully, it would bring non-resident members into closer touch — 
with all the work of the Society, and place the non-resident ite 
‘practically i in the position of a resident member of - ieee in the 
“Tt is ‘submitted that the adv antages to who : are 
not now members of the Socie ty would be very great, and that the — 
formation of such an association in any city would not interfere in 
uny way with existing local engineering societies or clubs. 
_ “The Board has prepared a draft of proposed By -Laws for su such > 
association (copy enclosed herewith), which, in its opinion, would 


No. relating to the “Heme, Location and. Object; No. 2, relating 
Membership, and No. 6, relating to Amendments, should in sub- 
- stance be incorporated in the By-Laws of all such associations, but. 
Ag ear : that Article No. 3, relating to Dues; No. 4, relating to Officers, and — 
No. 5, relating to Meetings, may all be varied in detail according — 
special local requirements or convenience. 
_ These are inserted in the draft as suggestions for consideration 
: in each special case, , although it would be well if, in all matters ex- 
cept the amount of dues, | all such associations had exactly similar | 
. “ae this ec seeiediien it should be noted that the Resident Member- q 
ship of the Society pays an additional fee of $10 per annum for the | 
of such and. that a much lees, ye 


order of the Board of Direction. 
Ww ARREN Hunt, 
“Secretary. 


‘PROPOSED BY-LAWS FOR associ, 
a. “Arr, Name, Location AND OBJECT. 
(1) The name of this Association shall be Association 
of Members of the American of Civil ‘Engineers. 
7 


Be 
of the Society for publication, subject to the rules 11 
2 
ai 
G = 


LL OF THE BUSINESS ME ETING. 


e officers of the Association shall be ee in the City | 

€(3) Its shall be the advancement of engineering knowl- 
edge and practice, the maintenance of a high professional standing 
among its members, and the furtherance of the general welfare of — 
the American Society of Civil Engineers. | 
“(4) Among the means to be employed for these purposes shall 
Meétings for the presentation and discussion of professional 

- papers, particularly those issued by the American Society of Civil | 
Engineers, and the encouragement of engineers who are not mem- | 
bers to attend and take part in the professional and social features 

of such meetings. 


The membership of this’ Association shall be od to 

‘persons who are members of the American Society of Civil En- — 
gineers in any grade and who reside within .... miles of ........ 7 
All such may become members of this Association without payment _ 
of Entrance Fee, but should the membership in the American So-- 
_eiety of Civil Engineers of any person cease from any cause, he 
_ shall at the same time cease to be a Member of this Association. 


“Arr. III. Duss. 


«(4) ‘The annual dues pay able by all members shall eee 
_ payable semi-annually in advance on the first days of January and 
duly, and any me »mber whose dues are more than six months in 
a ars shall cease to be a Member of this Associ lation. — 


pelea 


“(1) The officers of the Association shall a President, 
Vice-Presidents, a Secretary, and a Treasurer, who shall constitute 


a Board of Directors, in which the government of the Association : 


— “(2) The term of office of the President of the Association shall 
be one year; of the Vice-Presidents, Secretary and Treasurer, two 
‘years. The term of each officer shall begin at the close the 
Annual Meeting at which such officer is elected, and shall continue oe 
for the period above named, or until a successor is duly elected. 
— “C3) A vacancy in any office shall be filled by election at the next 
regular meeting of the Association. 
— The officers shall be elected at the Annual Meeting of the 
Association. 


(1) The Annual Meeting of the Association sh all be held on the 
third Wednesday of December in each year, 

Regular meetings shall be held monthly, except during the 
summer months, at such time and place as may be appointed by the _ 

Board of Directors. At these meetings the business of the Asso- _ 
X ciation shall be transacted, and the discussion of professional papers | 
the American Society of Civil Engineers, or specially 


—— 
| 
ri- 
ree 
all 
bY 
int 
to 
— 
ch 
the 
the 
4 
uch 
les: 
ing 
but 
d § 
sas 
ees 
= 


L OF BUSINESS MEETING. 
‘prepared for the occasion, shall be in ‘Such discussions may 
Associations be furnished to the Secretary of the 2 of Civil | 


(continued). Engineers for publication, subject. to the le approval al of the siciamnties. 
‘Committee of that Society. 


This Constitution may be amended only, by a two- 
vote of all members of the Association, which vote may be taken, if ; 


necessary, by letter-ballot, provided such amendment shall have pre- 
viously received the approval of the , Board of of ‘Direction of the 


American Society of Civil Engineers.” 


“The subject seems to have aroused great interest among “the 


‘Maen of the Society generally, and two Local Associations have 
already been 


“ Kansas» City, , Mo.—The Kansas City Association of Members 
of pong American Society of Civil Engineers was organized | on April 

1905, the following officers being elected: 
“President, Daniel Bontecou. 2 
_“Vice-Presidents, I. G. Hedrick, S. ‘Fox : 
and Treasurer, ©. 8. Burns. 


ty “The membership is limited to the ‘membership of 
residing within 100 miles of Kansas City: the annual aves ar are not 


] dA 
uly and August 


4“ San -Cal.—The San Francisco Association of Mem- 
“bers of the American § Society of of Civil Engineers" was organized on 
“April 28th, 1905, the following ‘officers being elected: 
“President, Captain Wm. Harts. 
“Vice- Presidents, G. E. Gray, C. D. Marx. 
“Secretary, F. Riffle. 


“Treasurer, A. Adams. 


—*&To a a circular letter, which was addressed to 79 members living 
within 100 miles of San Francisco, by Captain Harts, 55 replies: 


were received, all but two of which were favorable to the organiza- 


tion; 29 members were present at the meeting of April 28th, and it 
is stated” by the ‘President that there was considerable enthusiasm 


manifested. 100-mile limit for membership was as adopted; 


were fixed * not more than $5 per year. ~The Annual 1 Meeting is 
to be held on the third Wednesday of December of each year, and 


are to be held bi- -monthly. 


Washington, D. D. this city, where this movement started, 
“there has been much discussion of the subject, but no decision has 


been reached. 
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Ohio.— he matter is still under consideration, the 


Pinpaied at present indicate favorable act action by our members i in that 
vicinity; the sense of a meeting held on 1 April 11th, 1905, at which 15 


present, was" such an association would be 
sirable 
' “Pittsburg, Pa.—I¢t was the intention to have a . meeting for the 
consideration of this matter on May 10th, but, upon the under- 


standing that the whole question would be discussed at the Conven- 
action has been deferred. 
m Boston, Mass.—' The statement is made that it is the unanimous 
| opinion n of those who have been consulted that it would be very 
| to arouse sufficient enthusiasm in | Boston and to 


not desirable ye this time to have such an organization in ‘St. Louis, 
There we were 23 members present. — There is now a local organization — 


of our members, which has, to date, held 26 ‘meetings, but has. never 
met for the purpose of reading or discussing technical papers, but 
_ only for the discussion ¢ of business matters in connection with the 


Direction ‘from Philadelphia wa vicinity: 


«To the Members of the. American Society of Civil Engineers Bat a 
ing in Philadelphia « and Vicinity: 


meeting of the e members of the American af Civil 
‘Engineers residing in Philadelphia and vicinity was held at the 
Engineers’ Club of Philadelphia on April 25, 1995, pursuant to a 
circular issued by Messrs. G. S. Webster, . Y. Schermerhorn and — 
S. T. Wagner, who had been appointed a committee by the Board of 7 
livi iusle : Direction to look into the question of the formation of a local Asso- 
-¢iation of the Society in Philadelphiaa 
“The meeting, which was attended by thirty-three members, 
called to order by Director Webster. C. C. Schneider, Presi- 
dent of the Society, was called to th the chair, and Mr. S. T. Wagner 
“The letter from Secretary Hunt, | advising the members of the - in 
committee of their appointment, was read by the Secretary as well 
as the views of the Board of Direction on the subject and the pro- 


a Boag By-Laws. Letters from sixteen members who were unable on 


Engineers’ Club of Philadelphia be by the chair to 

7 secure by letter ballot the opinion of the members of the American | a 
Society of Civil Engineers residing in Philadelphia and vicinity on 


replies | 
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the proposition of forming a local Association of the members of the a 
American Society of Civil Engineers’in Philadelphia and to trans- 
mit the same to the Board of Direction of the Society. == 


_ “On motion, the number of members on the Committee was fixed | 


Associations 
(continued). 


“The Chair appointed Messrs. Edgar Marburg, H. G. Morris, 
L. Y. Schermerhorn, S. T. Wagner and G. S. Webster. _ ae 
“Tn connection with the ballot herewith enclosed the Committee 
desires to submit briefly such statements for and against the pro- 
posal as may in its judgment be of assistance in reaching a con- 
“The subjoined statements in favor of the proposal are sug-— : 
gested in part by a circular letter addressed to the members of ce 


original local committee, embodying the “Views of the Board of 
Direction as to the Formation of Local Associations of Members of 
the American Society of Civil Engineers” 

“1, Such associations might be of adv antage to the profession, 
and increase the standing and influence of the Society. 

. The publication the Transactions of the discusssion — of 
“papers before local associations might result in adv antage to the 
Tf the author of a paper ‘be within reasonable traveling 
‘tance of a point at which his paper is to be read, it might give him 
an opportunity to present it in person. 

- “4, Such associations would bring non-resident members into 
closer touch with the work of the Society, and would offer added in- 
ducements to engineers to become members of the Society. oe 
_ “Opposed to the proposition it may be suggested: 
“1, The formation of local associations for the discussion of 
papers published in the Proceedings may be considered superfluous, — 
on the ground that adequate provision exists now for written dis- 
cussions and that verbal discussions are relatively of little value. ba! 
i: Activity on the part 0 of a local association in procuring papers 
would place it in direct competition with the Engineers’ Club of 
Philadelphia and the Engineering Section of the Franklin Institute. | 
_ “3. In view of the existence of the Engineers’ Club of Philadel- 
-phia and the Engineering Section of the Franklin Institute, it may 
be doubted whether sustained interest would taken in ‘a third” 
local association devoted to engineering. 
“4, The total membership of the American Society of Civil En- 
gineers in Philadelphia and vicinity is 154, of whom 123 are resi- — 
dents of Philadelphia. — Assuming that 100 members onal join a 
local association, the annual dues, in the judgment of the Commit- 
tee, would be not less than $10.00, and probably more. It should be 
stated in this connection that the resident members in New York 
are now subjected to additional dues of $10.00 per annum as com- 
pared with those of non-resident members, and further that it is the — 
sense of the Board of Direction of the American Society of Civil ; 
Engineers ‘that the Society should pay for stenographic reports of 
“meetings at which there is a discussion on papers which have been 


published by the Society, subject to such regulations as s the saad of 


Direction may from time to time adopt’ 
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MarBure, 


Samuet T. WAGNER, 


“To the Members of the American. Society of. Civil Engineers resid- 


“Sixty-two (62) ballots. were cast out of a possible total of 
on the proposition a forming a local Association of the American 
- Society of Civil Engineers. The answers to the three questions sub-| 


mitted may be. classified as follows: 


“Are you. ‘in favor of the formation of es 


“Tf such an Association be formed: 


@) Will you be willing to join, 


vided the dues— do not exceed 
$10.00 per annum?........... 18 18 
into’ (b) Will you be disposed to partici-_ 
pate actively in the 

its 19 26 
n of 


uous, 
. dis- American Society of Civil E Ingineers. 
apers | Epcar Mazevra, 
ib of | H. G. Morris, 
| LG. S. Wessrer.” 
“The following letter has also been received: 
amit- 220 West 57th New Y ork, N. Y. 
York “DEAR Sir:—I know you will be interested to learn that the first _ 
regular “meeting of the San Francisco Association of members of 
3the | ‘the Am. Soe. ‘of C. E. was held at the Palace Hotel on the evening of 
Civil | ; June 10th, and that it was an unqualified suecess. The regular 
ue ne meeting was preceded by an informal dinner at which thirty mem- 
is bers and six guests were present. 
“After a short intermission the ‘meeting was called to order by 
oS ead ©. D. Marx, Vice-President. The minutes of the preliminary 


meeting of ‘several weeks ago were read and approved, after which 
meetin 
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" these gentlemen having been called away Fo the city by urgent a 


(continued). rend letter from to Harts was also” read, 


miles from San Francisco led to the unanimous of a 
- Jution instructing the Secretary to submit to a letter ballot, the 
question of amending Article Two of the Constitution by eliminat- 
ing the clause ‘And who reside within one hundred miles of San 
_ Francisco’; the adoption of this amendment will have the effect of 
making any member of the American Society in any grade. eligible 
admission to our Association regardless of residence. 
“After a brief introductory address by Vice-President Marx, zi 
Washburn, M. of Am. Soe. E. from Nashville, and Mr. Burns, 


Directors contemplated the ‘discussion of sev recent papers 

published in the Transactions, | the ) paper entitled ‘Water-Works of 

| Dorterville’ by P. E. Harroun proved to be of so much interest to 

- the members that its discussion occupied the entire evening. This 

paper was discussed by Messrs. Harroun (the author), Wing, -Amweg, 

: Marx, Duryea, Hale, Soule, Washburn, Phillips, Adams and Boggs. 
“JT may add in conclusion that the meeting was enthusiastic from 

a _ beginning to end and that the interest displayed by those in attend- 

ance exceeded the most sanguine hopes of Captain Harts and the 

writer. It is but fair to state that although > Captain Harts was 
unable to be present, the success of our first meeting was largely due 

: s the intelligent and energetic methods employed by him in interest- 

: = the local members of the American Society in the new enterprise. 


_ “With kind regards and with h best 1 wishes for - success of the 


and Strobel, in re gal 


“Am. Soc. C. E., 220 W. 5 


“Dear Sirs :-—We have the honor to the to 


the Secretary’s letter of March 10, 1905, which letter was accom- 


_ panied by a statement of your views in reference to ‘the formation — 
of local associations of members of the Am. Soc. C. E.” and by a> 
draft of suggested by-laws for such associations. 


6 


vrs Before ‘Preparing this — we have conferred with each other 
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— 
** 
— 
4 


"Affairs rs.] 


““Qur conclusions are unanimous ous that. the time has passed when 
it might have been practicable to organize such local association or 7 
“We admit that there would be advantages, but the 
tages, in our opinion, now largely outweigh them. The — 
a brief statement of these disadvantages: 
“There are 120 Members and Associate Members, Am. Soe. C. 
in Chicago and immediate vicinity. Of these, 78 are also 
of the Western Society of Engineers, which, in all, counts 725 mem- 7 
bers. To these 78 members the local society offers facilities for the 
, and discussion of papers before a large membership, 
: including nearly two-thirds of the local membership of the Am. Soc. 7 


©. E. It offers a commodious and central reading-room containing 
all ‘the important engineering periodicals, a well-stocked library, a 
meeting and a lounging room, and the services of a paid secretary, — 
whose entire time is given to the society. A local chapter of saa 
Am. Soe. C. E. could not hope to offer similar facilities. = 
_ “Of the 71 members Am. Soc. C. E. some would not join on ac- 
count of the additional expense. Others would not be willing to. - 
resign from an established and prosperous local society, which they 
have helped to build up, to join a chapter of doubtful expediency 


appearing to offer no important advantages. The chapter would 


_ be considered antagonistic to the local society | and to detract from | 
the usefulness of the latter, and to join it, would, to many, appear 
to be an act of disloyalty to the latter. _ Of the ‘43 local members | 
Am. Soe. C. E. not members of the W. S. E., some take little or no — 
interest in society matters and have joined the Am. Soe. C. E. only 
on account of the prestige that attaches to membership. Most of — 
these would not be inclined to join a chapter, otherwise they would 
have joined the W. S. E. On the whole, therefore, the = 
of the chapter, since such membership would be ‘restricted to persons __ 
who are members of the Am. Soc. C. E.’ would be very small and — = 
interest therein could not be maintained. ss 
- “The formation of such an association would create two classes ra 
- among members of the Am. Soe. C. E., viz: those who are members — 
of the local chapter and ‘those who are not. This might —_ 
unity and good fellowship among local members. = 7 might result 
_ in some resignations of members of the Am. Soc. C. E., who for some 7 


reason did not join the chapter. 
7 
local needs. They are generally the same ‘lines 
the plan followed may reasonably be assumed to fit the requirements, 

‘They manage their own affairs, and this satisfies the desire for a 

fair degree of independence usually ~e A chapter, on the soe 

hand, would ‘suffer from lack of independence. 
jealousies might become aroused and impair the allegiance to 
parent Society and the good feeling which now so happily smeen SO 

CHANUTE, 
Mopsesk1, 


_ CHARLES L. Sr ROBEL.” 


i 
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has been heard from and Troy, 


ful bmitted, 


“Cras. Was Hunt, 


‘Discussion on 
_ Associations. 


members of the of Civil every- 
thing to commend it, and we ean all readily admit the advantages | 
claimed for ite 

But, opposed to si such movement, tl there is: one consideration, 
which, it seems to me, outweighs these advantages, said associ- 
ations Is are to engage in the professional | business of preparing, read- 
ing and discussing } papers; and that consideration is the existence, _ 
in each center where such an association might be ‘successfully 
formed, of a local « organization for. that \ very p purpose, or at least of 
a body of engineers, considerably larger than the local membership 
of the American: Society, comprising a large proportion of that 


‘membership, and ready, or nearly ready, to be formed into a local 


dy, to be formed into a 

5 With such local society the proposed local chapter of American — 


‘members must into unfortunate unprofitable | 


rivalry, 
_ The Engineers’ Club of P *hiladelphia is a thriving organization, 
some five hundred members, and the E ngineering of. the 
Franklin Institute is a smaller body, existing for similar purposes. 
There ‘is thus, in | Philadelphia, already one such organization too 

many; for either an engineer must decline membership in one or — 
other o of these bodies, thus depriving it of his membership, or —s 


he must divide his interest between the two , thus depriving each of , 
them of part of that interest while burdening himself with 


bership i in two bodies, where one should have sufficed. Rk 


Now the formation, in Philadelphia, of a local association of — 


members of the American’ d of Civil Engineers, ior the pro- 
duction of professional papers, wou ud simply add one more to a 


number already too great by one. 
‘on 


- Of the 180 American Society members, of all grades, residing 
“within a radius of 50 miles from Philadelphia, probably not more 
than 50% are sufficiently interested in society matters to join the 
local association ; and, of these, most, if not all, would L be f found al-— 


ready belonging to the _— Club or the Engineering Section 


0 ing that half of ‘ie 180 Philadelphia American Society 
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Presipent.—This matter is now open for discussion. | 
VINE, Jr., Assoc. Am. Soc. C. E.—At firs 
Joun C. Trautwine, Jr., As: 
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members Joined the local association, and that from one- 


| one- 


Engineers’ of "Phitadelphia,, attendance is usually 
70 to 100. 


formation, in Philadelphia, of a third engineering 
therefore 1 result. ‘merely in an opposition, a feeble Oppo- 
sition, to the two existing organizations, T he new, or third, society | 


~ would - necessarily be composed largely | of men belonging to one or or 


But the principal reason for my lack of enthusiasm respecting: 
- the proposed movement, lies deeper than this. Such lack of enthu- 
siasm might readily be mistaken for n narrow jealous the Ameri- 
ean | Society and for an insular resentment against any encroach- 
“ment, by the national society, upon the local territory ; but, so far is 
ence, 7 this from being m my own ease that it is precisely the | opposite con- 
fully | sideration which forms —a motive in dissenting from the present — 
rship Deeply impressed, as I am, with the advantages of wider 


operation, I have, for eleven years been combating that narrow 


local identity -worship which has led some of our largest local societies | 4 
refuse co- operation with | the Association of E ngineering Societies, 


and thus to sacrifice the welfare of the profession large” 


table than imperil their particular local identities. 
‘a member, both of the Franklin Institute and of the En- 
-gineers’ Club, and proud of the distinction attained by. each, I 

should rejoice in any proper 1 unification of these two bodies, believ- 

ing that such unification would ‘result, not only i in. benefit” to the 
wo societies concerned and to their members, | but to aii profession : 


Similarly, | I ‘should rejoice to § see some form of co- operation and 


even ‘the ‘ Gdentity” ‘of the. lon society by 
_ process ; and it is for just this reason that I cannot feel enthusiastic _ 
over the present movement; which, seems to n me, tend to 
_estrange the existing local societies from the national society, and, 
iding therefore, to defer the day when these local societies, with their 
5 


more great and growing memberships, shall themselves become local chap- 
the ters of the American Society, toi its very material benefit. 
r= _ Rather than antagonize the local societies by setting up a riv ralry 
okies to them, let us invite conferences with them, to see w hether some 


form of co- o-operation, or even of union, with them, may not be 


elected. 


ight, 
ight, 
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— The’ obvious difficulty, in the way of bodily absorption of ‘the 
=m local societies by the American Society, is the fact that the con- 
ditions of of membership, i in the local societies, are usually less exacting 

than: those properly maintained by. the American Society; but, if once 
the advantages of a wider -operation were appreciated. this diffi 


; ae would doubtless : find eas easy sy solution, possibly in the « creation, by 


are to be mere social organizations, their | 
all means to be encouraged; but, if they are to antagonize existing 
local bodies by forming rival local engineering societies, with - 


arate officers, separate dues and competing activities, their forma- 
tion will, | fear, hinder, r rather than forward, the object we all have 


at heart, the healthy growth and development of the American 
Society of Civil Engineers. (Applause.) _ 
Present. —Any other discussion? 

Morris KNowLes, M. Am. Soc: C. E—I have asked by the 
‘chairman of the meeting of the local members of the American 
Society of Civil Engineers, held at Pittsburg, to speak of the 


minutes of that meeting. , This meeting was rong March 29th, 19055 


were present, a of whom were of the local en- 
gineering society. , Mr. Davison will give a statistical statement sod 


reference to the presen it. 
P 


“Minutes or MEETING oF rrTsBURG MEMBERS OF THE AMERICAN” 
Society OF Civ 1L ENGINEERS, HELD Marcu 297TH, AT THE Rooms 


OF THE ENGINEERS’ Society OF ‘WESTERN PENNSYLVANIA. 


J. 


“Present: W.C.H ‘Hawley, 
Prichard, 

Willis Whited, 
R.A. Cummings, 
E.K. Mors, | OR. Pihl, 
J. A. Atwood, 
Gaylord 
L J. Riegler, 
* Lynch, | 
Harshbarger, 

L. Wilcox, 


Bry an, Emil Swensson, 
Walker, 
H. Wiggin, Morris Knowles, 
‘Rust, 


“Frans” Engstrom, 


Chester. 
“Total, 34. 


Herman Laub, 
Fred. E. Field, | 
H. W. Underwood, 3 
Thos. Johnson, 
George S. Davison, 
J. Wilkinson, 


¥ 


Roe 
— 
course with restricted privileges) analogous the grade of 
—. 
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—_ 
— | 
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a ‘Meeting lini to ities at 8 05, P. M., and, on motion of Mr. 
Geo. S. Davison, Mr. Jesse W. Walker was chosen chairman of the — 
es and Morris Knowles chosen as secretary. a 
“Chairman called upon Mr. Davison to explain reason for the 
F ait for the meeting, who stated that he had sent out 135 postal 
_ ecards to members of all grades in Pittsburgh and vicinity. He 7 
a letter from the Secretary of the American Society of Civil En- © 
gineers, } Mr. Hunt, also a circular letter expressing the views of the | 
Board of Direction, and a draft of proposed by-laws, as drafted by 
e the Board of Direction of the American Society. (ee. 


Wilkins, E. K. Morse, Emil Swensson, R. A. L. 
Affelder, J. A. Atwood and Thos. Johnson, who gener ally expressed — 7 
the belief that the formation of such a local chapter was unwise and 
would detract from the efficiency and interest in the meetings of the 
natn Engineers’ Society of Western Pennsylvania, 
have _ 2 “Messrs. Willis, Whi: ced and Frans Engstrom spoke in favor or of 
rican 
“On motion of Mr. Johnson, an expression of opinion was taken 


as to whether the of such local chapter would interfere 
the vote being 13 in the affirmative and 11 in the negative. eee 
_ “On request of Mr. Swensson, Mr. Barnsley was a 
the Chair to secure a list of members present for registration. __ 
“Myr. Davison moved that a committee of five be appointed by 
the Chair to consider the whole matter and report back; one member 
_ of the Committee to be strongly in favor of the motion and one 
; "decidedly against the same, and the third member to be chosen by | 
the other two, in conference with the President. After some dis- 
- eussion, the motion was changed, and, with the approval of = 
seconder, to have the Committee consist of five members, and, on 
: suggestion of Mr. Swensson, the Committee was asked to send out a 
circular letter containing all information about the movement and _ 
request answers which should be considered in its report. ee 


“The motion to appoint a committee was carried, ‘the con 


rican 


the 


7 


»¥ The following i a copy of a circular, explaining why no meeting 7 


“Novice To Locan Memperrs or AMERICAN Soorry OF 


a meeting of the Local Members of the American Society of 
Civil Engineers, held at the rooms _ of the Engineers’ Society of 

- Western Pennsylvania on March 29th, 1905, the question of whether | 

or not the local members of the Society should form a Chapter was , _ 
referred to a Special Committee for iaeeatinatiien and report. This 

- Committee was to report to an adjourned meeting to be held May 


con- 
cting 
ls 
— 
rship 
: j 
le of 
— 
neers» 
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nt in 
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i 
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10th, 1905. ‘The Committee has met. y discussed ‘the 
.- advisability of the formation of a Local Chapter, and has con- — 


oe Salted in an informal way with the Board of Directors of the Society. 4 
has been the questions involved in the formation 


_ “The Local Committee, therefore, believes s; that. it is not neces: 
sary that the Local Members should meet for a further conside ration 
of this matter until after more information is made ne and, | 
therefore, suggest | that no meeting be held on May 10th pineieee 


“Chairman, Local Committee.” 


“May 67H, 1908. 


Mr Davison explained he , attitnde of the Board of Direction in 


i ao other things, a vote was taken on a motion af f Mr. 
‘Johnson calling for an “expression « of opinion ai as to whether the 
formation of such a local chapter would interfere with the activi- 
ties of the Engineers” Society of Western Pennsylvania. This. vote | 
13 in the affirmative and 11 in the negative. 
“After * further discussion, ‘it was moved that a committee of 


five be appointed by the Chair to consider the whole matter and : 
report back at a meeting to be held on on May 10th. | This committee [fF 
consisted of Mr. Davison, Chairman; ; Mr. Mr. Morse, 


Mr. Whited and Mr. Barnsley. This committee has held meetings _ 

and a circular was issued, at the request of the committee, explain-- 

ing that it was not desirable to hold a meeting on May 10th, as the 

‘committee had not sufficient information at its command and it 


would be better to defer the whole matter, as a discussion would be 7 


held at the Annual Convention | of the American Society at Cleve 
land. Therefore the committee is still to report: to the members. 
Mr. Davison will tell you ou something shout what | the locai committee — 
hasdone 
-Grorce 8. Dav ISON, M. A a. Soc. C. R— -There are 122 members, 
in all grades, of the American Society of Civil Engineers in and 
about Pittsburg. Of these, 60 are members of the E ngineers’ So- 7 
ciety of Western Pennsylvania. Fully half of the latter take 
very active interest in the affairs of the local society. i On the other — 
hand, I believe I am correct when I say that but very few of the | 
62 members of this Socie sty who are not members of the local society 
have ever taken ar an active | interest in the American Society’s s affairs. | 
In the appointment. of the committee of five, to which Mr. | 
‘Knowles has referred, the chairman selected three men who ‘were 


understood: to be favorable and two unfave orable to the: “local chap- 


. 
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‘This committee met and discussed matters very fully, with the | 

result tl that they were all convinced that a local chapter of the Ameri- _ 

can Society in Pittsburg was not only impractical, but, if | it w were p 

ene or the other of the societies in w hich sO many of 


> are ‘us are jointly interested would be injured thereby. can. shorten’ 
eems 2 i my story a great deal by saying that the views of the Chic: ago Com- 


to be mittee, as read here, fully express those of our committee; atid are 


aes he Our committee concluded to await information to be had from 
& am Society a t large before reporting back to the ‘meeting by which | 
_ they were appointed, but, meanwhile, I am convinced that our ' Pitts 
burg ‘membership will be generally opposed to the idea. Ther reisa 
very strong sentiment, however, in favor of our getting together 


_ once or twice a year in a social way, which, if done, will undoubtedly 
re be a benefit to those who w ill attend such social meetings, and this 


ation 


es Society as well. We can muster anywhere from 125 to 150 members | 
- on at such gatherings, and by becoming better acquainted with cach 
Mr. we may awaken a very great interest, in the Society. WwW hile 

= we may be opposed to a local chapter among -ourselve es, we are ‘not 


work all right at Kansas City, where they have no local society, and > 


- opposed to the > plan being inaugurated in other communities. It may 
; 7 ‘it may even prove successful i in San | Francisco, W went they have one. 


r that | it be not attempted if chins the initiative are not 
fully « aware ¢ of the hard work that is involved in holding interest in in 
_  OBERL iw SMirH, M.. Am. ‘Soc. ©. E.—The speaker, though born 
in Ohio and spending his youth in this beautiful town, has not sn 
ior of it for forty years. He resides in New Jersey, where his | 
town is too small to have a local chapter, and, therefore, cannot talk — 
from actual experience on this matter. Doubtless the influence of _ 
this Society all over the country would be greater and stronger with» 
7 local chapters of some kind. It seems, however, from the documents 
1 this morning that the thing not very enthusiastically 


a sidered by some. of the local | organizations. Perhaps” the | proper ar- 


nittee 


ubers, ‘Tangement has not yet been suggested. It is to be hoped that fur-— 

2 and — ther action will be ‘taken, and that something will | be done, either . 
So- by the present or another one, to have some sort of 
ake a branches | of this Society all over the country, wherever they can be 
other maintained. 
of the Mr. Trautwine’s idea of having lower grades: in the Sockets, sO 
ociety ) that small and. perhaps’ less important chapters ¢ can be e formed ' than 
—" 4 x now, may possibly be a good one, although i it is doubtful whether T we 


chap- 
caap 


- should have such complication in our membership. W ith a ‘proper 
_ “stirring up ” from New York, and loyal interest among the members. — 
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either or small, all over the country. ‘The 
engineers are doing something in this line, with. fair. success, in 


various towns, but the speaker does . not remember just how the co- 
organization is is arranged. It certainly must be good for the papers” 


and discussions of this great Society to be. talked about in other ¢ 


places than headquarters, and among people who cannot get there 


GeorGE A. RICKER, M. A. Soc. C. E.—Eleven years ago, I, with 


others, succeeded in bringing» about an organization local | en- 


gineers in Buffalo under the name of the Engineering Society of 
‘Western New York. It was my hope that this organization should 
become a branch “ the American Society of Civil —- and it 


Our | 


Jocal society ih lived, and at times it has prospered; but. “i not a ; 
‘sufficiently high tone, it does: not. prescribe high enough standards 


for admission. ne It i is too apt to be the policy of such local organiza- ; 


tions to : secure an extensive ‘membership s so that it m may become suc- 

conta financially, and unless it is successful financially of course 
d d to failure finally, 

it is doomed to failure finally 


I have not heard much about the. establishment of local a. 


done i in the: matter, but I believe be and car can 
be devised whereby local branches of the American Society may be 
established in certain localities w where the members desire organiza-— 
tion, and that its should be to the | benefit of the local engineers and 
should reflect credit u upon and be a a 1 benefit to the , parent Society. 
am earnestly in favor of such organization. 
How it should be done, I don’t know, but I hope that, as a result : 
of the discussion at this meeting, and the deliberations that may | 
follow, some feasible plan may be devised, and I : am sure that most — 
of “my associates in Buffalo will agree with me. 
The suggestion made by Mr. Trautwine, of i increasing the grades 
of ‘membership i in the American Society, I should emphatically dis- 
sent from. _ I believe it would lower the tone of this Society, and 
‘would tend to withdraw from this organization some of the respect 
and support which it now has by reason of the e high stand dards that 
have been established and the consistent ra raising of those standards — 
that has taken place in the last few years. oe wea 
I hope that we may be able to | ee a chapter of the American 
Society i in Buffalo. _ Applause.) 


Georce Y. Wisner, M. Am. C. E—The matter of eatebliah- 
‘ing local branches of the American Society was called to the atten- 


tion of the Detroit members some time ago and referred to a com- | 


= 


#8 


= 


— 
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“mittee, That committee has had occasion to meet once since arriv- — 

o in Cleveland; = some of the members have been absent in other 

i: parts of the country until recently, but it is the unanimous opinion, _ 


of all those with whom I have talked, that, as far as Detroit ood 
cerned, local branch is utterly impracticable 
ae number of years ago, attempts were made to form an en- 
gineering ‘society there. Three different attempts were made, and 
is failed; later, another organization was formed, the one which 

Is at present in existence, which is a live society; but, I would | 
say this, if its support were simply due to the members of the 
American Society: who are residents of Detroit, it would be a failure. 
We have a society of about 160 members, and to form a local 
branch of American Society in that ae would be simply to 


bring the members into antagonism with the present society, and - 


I do not believe that the members of the American Society i in 
that section of the country are in favor of f such an n organization, — 
American Society members there only constitute a very small 
part of the membership of the local society, and until the standing 
| of the American Society is so changed that lower classes can ‘9 
a j * taken in, as has been suggested by Mr. Trautwine, I hardly see how 
pters it would be possible to organize such a chapter, and I doubt very 7 
_had — much whether such lowering of the standard would be advisable. | 
(Applause. 
BR. Green, M. Am. Soc. C. E—This movement, as it is called _ 
for r the want of a better name, accidentally started in Washington, — 
simply gr growing .g out of the information that came to the Secretary, 
Mr. - Hunt, | that the local be-sepienane in W ashington, having teached 
‘something like or 80 in number, desired to organize a local 
; branch or society of some kind. _ No society of civil engineers has 7 - 
Washington has grown, the number of local ‘members 
this Society has: increased from | some 20, a dozen years ago, to about 
801 now. mechanical, electrical and other engineers have also 
there. More > engineering work than ever before is now in 
"progress i in the city, y and its immediate neighborhood. A dozen years 
“or more ago the few existing local members of our Society got to- 
gether one night for a dinner and for mutual acquaintance. 
- so pleasant and useful to all that the dinner wus repeated 
annually for several years. It was socially, | and, toa degree, pro- 7 
-fessionally, a success, in the making and renewing of each other’s 
acquaintance and enabling us, members of a great and widely scat- , 
tered Society, to become at least sufficiently. acquainted to meet vand 
_ talk with each — at any time. That i is al - we —_— to do, 
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Discussion on 


Local 
Associations 


— 


aq. 


we aid _ suppose that. a so vciety on those nes be 


a 


ton du wile might have the faculty, ‘disposition, and 


time to keep it aliv e A committee e was appointed to dr aw up a 


some suggestions. The arose ‘to whether the 
local. organization 1 should be confined | to members of the general 
society. It appears that. the Board | of Direction took up the idea 
with much interest, resulting in the report and prese ntation of the | 

subject that has been laid before us to-day, 


To hear the report of our local committee, a very ane number | 


~ 


of our people were present and took active part in the discussion, 7 


which brought out and covered nearly all the points | that have yng .? 
discussed in the other localities as presented in the report from the ‘wl 
Board, 

- Had any important local society | of engineers of any kind ¢ existed : 


in’ Washington, it is hardly likely that the members of the Ameri- 
can 1 Society of Civil Engineers there would have moved to organize | 
themsely yes. The field was practice ally clear, however, and the ques- 
tion of a local chapter of the American . Soe lety, or an independent | 
local society, therefore naturally arose. The discussion of our com- 
mittee’ report the suggestions of the B of Direction, 

through Mr. Hunt, brought ‘out so many important points | and op- 
posing opinions, all of which were extremely important and inter- 

nen nter- 

esting, that the subject was was postponed. until next fall, when the ¢ com- 
mittee is to call us together again for such discussion and de -ter- 


mination that, with the light that may | y come.to us in the meantime, 
we may arrive at some ‘conclusion. 
It clearly seems to me most excellent to organize local chapters _ 
of the American Society 1 wherever the local members may desire to — 
have one, and that they ought to do so under some general rule and | 
the formal | recognition of the Board of Direction of the poten) 
society. _ What each local society may thus undertake to do, whether . 
little or ‘much, 01 or nothing, | so long : as they act within pro proper r bounds: . 
as members of the general society, is of no consequence as to the | 
general i idea. If local conditions, such as the personnel of the local | 
membership, the existence of other engineering so ocieties, or any — 
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of about 40, nearly 
nsider a revival of this 
ish a local organization. 
. SS ter, and see whether we might not establish a local organization, 
—-_ 8  —_ matter, and see whether we mig ight be. The object was not to read _ 
however elaborate or simple it might be. 
| 
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- Jocal chapter or not, and the local society need not t be m more active 
than its members choose to make 
Zz. As, however, our great A American Society grows greater, and mem- 
as bers become more and more numerous in all parts of the | country and 


the world, it would seem extremely advantageous for local members : 


who happen to become numerous enough to o organize into chapters. - 
There are many things for such local bodies ‘to consider and discuss 


> with profit to themselves and to the general society, even if it be 


* more than the of the if the 


ete., in 1 New York, to 
taking any part in discussions and the publications of papers will 
take care of themselves as the situation develops. vay 
kaves I think that the result of the discussion in Washington will be 

te formation of two engineering societies, one a chapter of the 7 
y 


general engineering society, of whisk many of men will: 


—— covering all fields of engineering and including, as many 

existing | local societies now do, men interested i in engineering a = 
though not strictly engineers themselves. 

7, a Membership in ‘the American Society of Civil Engineers del 

be, above all things, credential of standing as” an engineer, 
nize 
nae  gonally as well as professionally, and subsidiary local organizations _ 

‘ a ought to be of great advantage to the members. I do not believe at bs 


aR all in Mr. Trautwine’s suggestion that the . American Society itself 


neri-— 


com- 


1% _— so ex pand | as to comprehend everybody who might desire to 
join “under one or. another of the twenty or more classes that 
- might be provided f for that ‘purpose. think this | Society already 
comprehensive enough for every kind of engineer competent ‘for 
| his age, from boy to man, because every man interested i in = 
eter 
i ing matters may now join the Society, if of proper personal char- 
’ acter. Those who are not professionally engineers may become — 
pters. 
believe there is no motion before the r meeting, only report 

re to 

of the Board. | _ If a motion is in order, I move that the plan for the 

ee organization of local chapters sug egested by t the Board of Direction 

| be approved by this meeting. 

| S. Haine s, ] M. Am. Soc. am a member of this So- 
; “ciety, of many years’ ’ standing, nominally hailing from New York, 


) the 
local 


though - for some years I have been ‘rather a cosmopolite; ; and it is 
: > i from this standpoint that I would like to say a few words on this | 

ize a 
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given it careful consideration and have presented it to you in a 

2 em in which they think that it would be of most benefit to the 
(continued). Society. - It is in that way that we, too, ‘should consider it; how it 


the welfare be the | Society asa as 


The American Society. ‘Civil Engineers occupies a very 
wane position from any local association of engineers; it is a body 
of selected members of the profession, selected, not only because of 
_ their technical qualifications, but also for their personal qualities. 
As a former member of | the Board of Direction, I know that every 
oa that comes before it to be canvassed is scrutinized as care- — 
fully with respect to the personal qualities of the candidate as: with 
respect to his professional standing. Therefore it should | be suf- 
ficient for us to believe that any one who wears a badge of member: — 
in this Society is, for that reason, personally acceptable as a 
Iti is in that aspect that the proposition of the Board of Direction 
= should be viewed. The Society, as it stands to- day, has its ramifica- — 


tions, not throughout the United States, but in many 


ated with pean lands, we may hope that it ‘will be all the 1 more to 

the benefit of the profession, and that our members will be more and 

more scattered over the face of the earth. As it is now, the heart 
of our r Society is in New York City. that heart. pulsates, 
tenis 9 out its currents wherever there are any of our members, 


though, necessarily, its impulses. get weaker with ‘distance unless 
they are in some w ay. 7 
purpose w hich is at the bottom | 
‘of this ‘members of the Society over. 
the world “may have some means of getting together in distant 
places and of knowing each other; not to read papers, but to ‘sit down 
and smoke a pipe, and say “How do you do? Where do you come 
from? How long will y “you | be here? W ho do you know | 
know?” and all that aa of thing. That is what is wanted. The 
membership « of the local branches w will change, ge, aS one man comes 
and another goes, but the center of meeting will remain and the 
feeling of good fellowship 1 will be kept alive, and a man out in- i 
or South ge be glad that he is a member of the 


in great cities like Chicago, Pittsburg and St. tes if i may 

permitted to suggest an amendment to the proposition ‘it is that any 

members” of the Society, on earth, might form a chapter 
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ue of the American Society of Civil | Engineers, 
own rules and dues as they pleased, only let them fom ph our Secre- 
: tary that at such or such a place there is a little nucleus of its mem- — 
bers that is ealled a chapter. Then i if I should be there, even if 
‘only for a week, I could go into the chapter and say “Here is my 
badge and yours; we belong to the same Society; we are brothers 
professionally : and socially.” 


i. was led to think of this because of the he gentleman who just ' 
‘spoke’ to you from Detroit. My affairs have taken me to Detroit 

good deal, yet I do not know one member of the society there. Why 

_ should I stay in Detroit for the most. of three years and not ‘know a 

single member of the society there? I don’t want to meet my 

_low- members particularly to discuss papers, but what I do want is to 
a ‘meet them ‘socially. . Let us try to look at the matter in that. light 
and less Ww ith the idea associations in 
papers. Can we n 


F. L. Cnass, M. Am. C. E~The 


gener rally agreed to that it is a good thing to have some connection 
between the local members and their associations and the main body, 
but it seems to me that the difficult thing is to get some — 
plan, and, from what I have heard this morning, I cannot see that 
any good working plan has been put forth. The idea that was 
offe sred of having a lower grade in the American Society would not, 7 
‘it seems to me, meet with general favor, and 3 have merely a sug- 
gestion on for consideration looking toward some e plan that will take — 
_ advantage of the conditions that exist, that there are local organiza- 
tions and that they contain a great many members of the American 
Society. The parallel of the Masonic Order has occurred to me, 
and it seems that something on that order might be ‘perfected, 
in that a member of the American Society can be a ‘member of the 
= chapter without t being a ‘member of the main body of civil engineers ; 
Shige 
that i is, a membership i in the chapter would not. carry w ith it a mem- 
bership i in | the 3 main body, and aman would be know nasa member 
of such a . chapter of the Amerie: can Society, but he would not be. 
admitted to membership _ in the American Society except in the 
usual manner. This would take advantage ‘of the org anizations 
that do exist, and any idea that will permit the influence of the 
American Society to to. spread seems to i me to be an excellent thing 
; in itself. Then these organizations would have the advantage of 
the literature, t the same as the main body of the American Society, 
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Associations made chapters” to the main covering the cost 
(continued), 
; but something : along 


Mr. Sire u.—Tell cus a little further how ‘the 


Tho is going 


American n Society ; the Board « of Direction would lay down 1 certain — 
‘regulations the chapters would have adopt. 4 It seems to 


‘Jocal to see whether they would ey as as a 
ie of them have come in I think the idea might spread so that 
£ _ they” would all want to come in and take advantage of, any such 


McDonatp, AM. Soc. 4.—In 1889 the members 
of the American Society of Civil E ngineers living in Nashville, 
Tenn., i in response to a desire. for closer social relations, 

organized what is now, vy the Engineering Association of the South. 
We would at that time have become a chapter of American 
on 
Society of Civil Engineers | had it been possible. 
The organization was local at first, but has now spread over a 

considerable area of the Southern States. R tecently, the constitu- 

_ tion has been amended, so as to provide for local sections, the Nash- 

_ yille organization now being known as the Nashville Section. There 
is a prosperous Section at Birmingham, with good prospects for — 


similar bodies at other points. 


the Board of can hit upon some satisfactory 
- plan of absorbing existing local organizations, it does not appear 
possible o or desirable to form local chapters, which would of necessity 
antagonize them, 
Warren, Assoc. M. Am. Soc. C. E E.—The point which I 
consider perhaps as vital as any in this matter is this: In Pitts- 
burg there are about 122 local members of this’ Society. If they 
would all j join a a local chapter i it might | be a success, but there would 
have to be dues. if the dues were made $5 a ‘year that would cut 
out a considerable percentage of them ; if a year 
would cut out a p 
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that they are r ™ at liberty to tell, and the younger men _are the . 


who cannot afford to pay: the $10 o or a well a as. 


‘the local ‘society; member of the 
National Society a certain amount, about one- -third of the annual 
dues, to the formation of a local chapter, that, in that ease, is suf- 
ficient to pay all expenses, so that at, they have a flourishing associ- 7 
ation, and it includes every local member of the National Society. 7 
Unless some such arrangement a as that is made, I am very much — 
afraid that it would very y seriously with the local associations 
in such a way as to hamper both the national and local societies. _ 
’ +. As to. the suggestion of havi ing local associations, and having a 
- difference in grade, admitting engineers as members in the local = 
associations and not making them members of the National ‘Society, | 
p= would have the very serious difficulty that it would give people | 
who were not members of the National Society a chance to mas-— 
- querade as members of such, which would do very much harm to 
both concerns. And t that must be strongly guarded against. As to- 
National | Society taking in the local societies, or ‘members ¢ of 
them, under inferior grades, there would be difficulty in that 
for example, the s society in Pittsburg includes | some good 
leading: members of the mechanical engineers who are not eligible 
to a high grade in this Society, and also the American Institute of — 
A Wate Engineers, and it includes a Past-President of the Ameri-— 
ean Institute of Electrical Engineers. They would not be eligible 
in this Society as full members, and would probably hesitate a long 
time | before they would consent to join in an inferior grade. They 
wouldn’t feel quite a as free to join the | society ‘as though they were 
Mr. Crors. —I had not intended to make any remarks at all on 
this subject, | but, , from some of f the statements that have been made 
to- o-day, there ap appears to exist a a great ‘misapprehension i in the minds ~ 
of some > Tecent Society with Teference 1 to the sim 


of the. Society now present, and one of 


the eight “survivors of those who were admitted to the Society 
- its reorganization in 1867, and have followed its career all through, : 
as 80 some of you know, with great interest, and. have taken a ‘great 
deal of pains in bringing the Society ‘ to its present standard. ays i. a4. 
Any man who is an engineer, whether civil, mining, mechanical, 3 
¢ or r engaged i in the application to the» use of man of some 


of those powers of Nature, which have not yet been » but which will 
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Discussion at some future day be developed into a science, is eligibl le as a mem- 
a ber of the American Society c of Civil Engineers ine some | ‘gr rrade, 
All that he needs, to become a member of the highest class in the 
American Society of Civil Engineers, is education, training and 
experience. Membership depends entirely on the individual character 
and professional character, as indicated by what a man head acquired, 
capable of doing. A man who does not an pote at all awed 
hydraulics, who does not know the reason why or the manner in w which 
water flows through a pipe, could become a member of the ‘Society 
‘if he knew a sufficient amount about electricity or about. ‘mechanics, — e 


to whi he has devoted his attention, have scquired a stanc 


in the profession, ‘and must have done something. is 
- qualification of membership in the American Society of Civil En- 


"designing and constructing some of engineering, that 
makes this Society different from and on a higher grade than — 
other engineering society in America. 
The creation of different grades Ss of membership is intended for 
the encouragement of. ‘the - younger > ‘members of the profession, , by 
* _ bringing them into contact with men of experience and high pro- 
~ fessional standing, and inspiring them to emulate ‘their | example 


and follow the lines of progress which lead to the recognition of an z 


- engineer as as a _man worthy of confidence and gpeell Full member- 
he ability to which is proven by 
_ merely and not by experience alone, but by education supplemented ' 
experience. The Junior of the Society is admitted because 
has studied under competent teachers the principles of some branch > 
of engineering and intends to devote himself to that as a profession. 

An one after he has "prov ren himself— 

capable of constructing and ‘Managing work to a | certain extent. A 
Oy: Member becomes one when he has had an experience which s shows" 
ca that he i is a man of worth and of value and is is qualified by an varied 


experience to > design on as well as to construct. 
=. The turning of this Society into a training school, an elementary 


“2 A school, in which are numerous classes to be instructed, and making” 
many grades of membership as there are degrees of proficiency 
in the several classes, as one of those who has day 


| Civil Engineers at ’ Iti is not a training school, itis a school of 


- “conference, § a school of men every one of whom has demonstrated 

his ability to advise his associates on points ¢ on which he has 1as had 
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_ experience, and is ready with his associates to discuss the points of 
difference between their conclusions. Membership i in the American 4 
‘Society , of Civil Engineers gives an engineer a certain prestige, as 


who has accomplished something creditable. To the 


member himself it gives a certain satisfaction in the feeling that he 
cial worthy of being classed among men who have accomplished some- 
There’ three grades of membership, representing re- 
spectively a certain proficiency in character and book knowledge, 
practical experience added to 0 such knowledge, and the ‘ability to 


apply intelligently the combination of knowledge and experience 


which fit fits him to solve any problems that may arise in his line 
the 
ring” ‘That there should be associations of members of the Society 


any y locality where there is a 1 large number of members is very de-- 


sirable indeed, and some means should be provided them for ned 
and professional intercourse, instead of their being obliged to come - 
to New York to discuss a paper or to talk with their ‘fellows and 
about public and about the Management of them. If 


Ww ould doubtless be 7 great benefit to all concerned, for it is not 1 un- 7 
common for us to learn a great deal more in an 1 hour of oral discus- ; 
sion than from the perusal of written or printed matter which has not 


been subjected to free criticism. 


The members at New York, v where the Society ’s headquarters 
are and the business m meetings are held, have a great advantage 
over those living i in distant parts of the country, and it is very il 
sirable that members in San Francisco or Kansas” City or Detroit, 

_ or anywhere else should have some means of meeting each other = 
social and professional intercourse. The is the main- 


borne by the resident members within fifty 1 of New Yack, 
_ outside paying smaller dues. if these latter wish to enjoy the privi-- 
lege of personal association they would necessarily | and properly be 
called upon to ‘pay additional dues for the maintenance of their 

local association. To some it has seemed desirable to allow persons — 

| = members of the Society to join such local associations and thus ‘ 

reduce individual cost. The proposition issued the Board 
Direction as a possible method of affording means for members com- 

ing together does not contemplate the taking i into the > Society, or 
into association of the same, members of other organiza- 
trouble i is that in an association no o distinction could 
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a wssion American Society of Civil Engineers, would stand on on the sam 
Contin: ground as members of the Society. These local members would pay 
ee "~~ their dues and get all the benefits of the Society, would a 
with the of the American Society of Civil Engineers and 
7 _ have access to their publications, but they either do not care enough — ; 
to pay $15 more a year to become members of the American Society. 
of Civil _ Engineers, or they m may not be qualified for such member- 


€ enough in general work of the advancement o of engineer: 
6 ing science and the placing of the profession on a high plane, to be- 
come members of the American Society of Civil Engineers. They : 
are professional men of high grade and hold high positions as en-| 
gineers of specific branches of engineering and are eligible to come — 


“into the Society if they so choose, but if they do not choose to come 
in, , they ought not to be admitted to the privileges enjoyed by the 


‘members of the Society, without fulfilling all the requisites for 
membership and contributing their proper share to the cost 
‘of maintenance of the Society. 

M R. SHERRERD, M. Am. Soc. C. E. pool would like to second the oo 


motion of Mr. Green. I don’t think it was quite well understood © 
by the membership of the Society that, as the matter is left by the 
Board of Direction, it would leave it optional with the local Ne 
of the American Society to adopt this plan. It seems to me that 

‘meets with ‘most of the discussion of this: morning. ‘This report 
or suggestion of the Board of Direction would leave it optional with 

any | local collection of members to » adopt that plan. There se seems to a 


bea desire on the part of some communities to do that, and, as I 


understand nz the matter is left i in that shape. I will second Mr. 
-Green’s s motion. 


Present.—Any further discussion? Do you wish to 


Mr. Green’s motion read? 


Mr. Crors.—There was nothing obligatory | about it. Such asso- 
ciations: ean be formed ij in in a manner outlined by the Board of Di- 
rection, provided they are confined to members of this Society. _ J 
. Mr. G GREEN —I made the ‘motion, which seemed to be quite im 
order, under the impression that the Board of | Direction desired 


action upon i its suggestion. It may be that the Board already 


ry 


the n necessary authority to organize chapters. At all events, a vote 
ne: approval of the suggestion and recommendation of the Board 


— - Mr. Crors.—I move that it is the sense of this convention n that 


“the regulations for the formation of organizations of local branches 
of the American Society of Civil Engineers, as set forth libel 


= 
| 
| 
ENE 
2 
d 
| 
— 


ciety a 


GREEN. To get the: before ‘the mesting, 


vould ask if we are to understand that the Board is simply pre- 


senting the subject for our information ? 2 What is the nature of the 


RLIN IN the 1 next act on the pre programme 


Tue: PRESIDENT. —Before we adjourn the Assistant Secretary has 
ec announcements to make. Is it the desire of this meeting to 
postpone the announcements until to-morrow? They are very im- im- 
portant, a and affect our meeting. 
.. Mr. OBERLIN SMITH. -—My motion was to continue the discussion 
of this matter at the next si session, as it is so late now we have hardly f 
there is mistake. It reads: “Wednesday, June 21st, 10 
; assembly-r -room, Case School of Applied Science”; that should be: : = 


“in the assembly-room of the Hollenden Hotel, the Society will — 


addressed _ by several gentlemen, ete.” 
Another announcement is in reference to 
cards for the reception on ‘Friday evening ; they x may be obtained at - 
‘ the Secretary’ s office this afternoon or this evening. 
am 1 requested to announce the following: 


“This is to ask that you announce to your viel that at the Bell _ 


‘Thales Company tenders free long-distance service to all mem- a 
_ bers of the Society between the hours of 6 Pp. m. and 9 A. M., every 7 

day of the convention. Engagements to talk during these hours» 
may be made at any time. The company would be complimented by 


a liberal acceptance of this offer. ia: ead 
Motion to adjourn seconded, put and carried. 


Second Session.. The second session was called to order ‘Tues: Second 


Session. 
day evening at o’clock ck by President Schneider, the Hol- 
lnden Hote 


‘HE Assist. ANT | ‘SE CRETARY.—I have just received this announce- 


ments 


“A handie ap golf tournament will be held at the Euclid Club i a 
Thursday at 3 o’clock in the afternoon. All desiring to enter will ments 


: please hand in, at the Secretary’s office, their names, the length of | 


be had from Mr. ‘Polk or Mr. Gartensteig. 


A meeting of Special Committee on Concrete Reinforced 


is called for Wednesday, 10 May in Parlor K. 
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REPORT. IN FUL L OF THE ‘BUSINESS “MEETING. y 
_ Announce- A meeting of the Board of Direction will be held in Parlor 
ments, 
immediately after the adjournment of this meeting. 


The President | then presented his Annual Address. " 


ourned. 


Third ‘Session. —The third session the Ww vas as called 
order on Wednesday ‘morning, June 21st, at 10 o’clock, President 
Schneider i in the chair; Assistant ‘Secretary McMinn scting as 
THE PRESIDENT.— —The Society will be addressed by several 
‘tlemen on points” i interest in Cleveland. _ In the afternoon’ visits 
will be made to the various industrial establishments described this 
‘morning. Those desiring to visit | the 
_seribed are to be at at 1 P.M. 


Mr. Mordecai took the chair. 
Morpec. would like to make a announcements. 
nh Gee will be some special cars in front of the hotel at a a 
~ actly 2 o’clock this afternoon | to take the ladies to the White City. 
These cars have been very kindly furnished by the Electric page 
- Company, and admission to the White City has been granted to all 
ue who are attending the convention, both ladies and gentlemen. ad 
have an invitation from The Sherwin-W for 


those who desire to visit their plant. _ They say: Oo 


p= 


_ “Please assure them that we would be only too glad to extend any 
‘ourtesy. We would like to know if it is not possible to arrange 
‘some definite hour at which we might expect them, in order that w e 
can have guides on hand, and be properly prepared to show ‘them | 


Any one wishing to visit” the paint ait. of The Sherwin- Wil- 
liams Company will please notify the Secretary. 
I also have a letter which explains: itself: - 

“CLEVELAND, Jun June 21, 1905 
“Mr. A. Morpecar, Chairman, Local Committee, a 
“American Society of Civil Engineers, 
“Dear Sir: = For the benefit of the members of your Association 
and their friends, we will place in service to- morrow (Thursday) 
_ morning, a new yellow automobile touring car for seeing Cleveland, 
starting from The Hollenden at 9 and 11 a. M., and 2 and 4 Pp. M., 
_ making trips about the city, and_ covering locations and points of 
interest suitable to the parties. This auto will be in charge of an 
_ expert chauffeur and guard. We can carry twelve to fourteen week 
trip; fare 50 cents eache 4 
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yo you will kindly have this read i in meeting, as promised, 


will greatly oblige, 
“©. 


The Secretary ‘now has some announcements to make. 
THE ASSISTANT SECRETARY. —The City Passenger and Ticket 
nent of the Erie | Road has requested me to announce that it will 
expedite matters and help: him very much if members will notify 
- him as to when ‘they expect to leave, that is, if they will secure 
their berths, reserva rations, ete., at as early date as possible, as 
fears & that there may not be a sufficient number of cars on hand to 


accommodate a large party starting at the same hour certain» 


up Main 28, Bell tel or Central 1350, ‘Cuyahoga 
_ *phone, on Thursday morning. Ask for Mr. r. Clark, who will state 
where the work is being done. It is in progress, by the w way, at a 
number of different points, and the company will be very glad to 
have it inspected. Many of our members have seen this process ~ 
_ before, but some, possibly, may not, and would like to see it. ee 
Mr. Morpecat. Yesterday we we showed you beautiful Cleveland, 


and n now we propose to . show, you industrial Cleveland, and to tell 
you about what you will see. The Local Committee thought it 
would be well to. some of the to make a remarks 


deal | about the harbor of Sheeciond, I am afraid if I woo in to 
talk a about it I should say too “much. ‘Whatever now m: makes the 
"greatness of Cleveland - ‘it was because it was started originally as a 
lake port; there was a practical harbor | at place. In 1825 it 
consisted of a small settlement at the mouth of the Cuyahog a River, 


and its: commerce “was carried in perhaps 75 little vessels that 


in the United States, 1 with a half a million, 
and its business is now carried on by immense steel ships rivaling 


size of those upon the ocean. 


receipts and ships in tons a1 amount tox more e than ten 


— 
| 
— 
| 
dent 
gen- 
this | 
de- 
lease. 
ents. 
lway 
7 
— 
— 
4 
hardly know what is expected of me at this particular time. I was Maj. Kingman. 
tion 
lay) 
and, 
sof 


by 


Maj. Kingma: 
(continue: 1). 


2 REPORT IN FULL OF THE BUSINESS MEETING. | 


n av vailable so so that you can follow me i in n what I sa say. I hope, — 
_ ever, that the shape of the Lakes i is sufficiently familiar ‘80 that you 
can see the point To want to make. Nature has clearly fixed and — 
established four ‘points upon the Great Lakes where large com- 


mercial harbors must exist and where great cities must grow up. 


‘These four Points, of themselves, could suffice for the through busi- 
ness” of the Lakes. There many other: harbors, _of course, ‘and 
they are of value locally and to a certain extent to the general com 
“merce, but their position is more or less accidental, | and is not as. 
clearly indicated geographically. as in the ¢ case of the four which form — 
the great quadrilateral. These four are Duluth, Chicago, Cleve- 
land and Buffalo. ‘Duluth is situated at the western of 
the system, as San in the interior as it is possible for. a ship to go. < 
‘Its serves the needs of the Great Northwest, a region abounding i in 

; “raw material, wheat, lumber and ore, and a region requiring the 

. manufactured products of the East . By: a system of land routes, it 

gathers up this raw material for ‘shipment and sends it to the 
-manufacturin - centers of the East. , Be receives in return coal and 
manufactured. products, and distributes them by rail throughout 


Northwest, 


Chicago, at the southern end of Lake ‘Michigan, s serves _— ; 


purpose for the Southwest. The great corn region of Illinois, Towa, 
_ Missouri, Nebraska and Kansas is naturally tributary to Chie: 
and receives from Chicago the commodities of the Fast. 7 
hy Cleveland, the most southeasterly, ‘point of Lake Erie, serves in 
like manner tl the needs 0: of the Southeast. It i is the natural point | for 
receiving the iron ore from the West and distributing it to poe 
furnaces of Western Pennsylvania, Ohio and West Virginia, and 
for r receiving and forwarding the coal and manufactured articles 
(of this same territory, 
a Buffalo is the fourth city of the “Big Four. pi It is situated at — 
the eastern end of Lake Erie, as far r to the eastward as a a large ship 


ean gO. . It is the place that re receiv es all the products from the West 


the ocean. Buffalo” derives” its importance as a lake 
; from the accident of Niagara Falls. If this great obstacle did not. 
the fourth great port would undoubtedly be situated at Oswego, at 
_ the mouth of Oswego River. This point » would be more than 100 
miles nearer to New York and Boston, and, in my judgment, ‘the 

commerce of the Lakes would be benefited by at least 
$3000 000 a year if Oswego could be made the eastern terminus. 
; Nobody knows this any better than the people of Buffalo; and they — 
do not desire that ‘an adequate : ship canal shall ‘ever be built. on 
American territory around the Falls of 


exist, and vessels were free to pursue their course to Lake Ontario, 
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NG. 
To come now to the harbor of Cleveland, I do not know when © 
the first vessel entered this port. ' The attention of the General 
- Government was first called to it in 1825, when an appropriation of - 
$5 000 was made to 0 build a» pier at the mouth of the 
— River. At this time the river emptied into the lake to the westward. 
jetties. long, low, sand bar ran out from the east- 
em shore across the present entrance, and the depth of water at the 7 
he river mouth was only 3 or 4 ft., but, after crossing the bar, there 
was a depth of 15 ft. in the river. Prior to 1825 the local authori-— 
ties had attempted some improv ement, but the work was primitive. 7 


ae in construction and design, and did not produce the desired results. 
A is more a ‘shelter or a on vessels 


changed to water or water to and, in order to 

be successful in this, it is just as. important that the land 
=. proaches sk should | be considered and just as important that the train 
should come along to the ship. A harbor that does not afford 


quate approaches for trains is no better than a harbor that has in- 


sufficient depth of water. . Cleveland plenty of. water, | but its” 
= approaches are not altogether what they should be. — _ el 


Tn 1874 the total amount of business done in the ten harbors ie 
the State Ohio was about 500 000; in 1902, $31 500000. 


the of rivers, and there are natural routes ‘up 
of | the same. _ These would have their own com- 


Fairport, and. wll serve the 


tory, that is, the Pittsburg region. 
United States is helping Cleveland to extend the break- 
water, which will earry it about 3 miles to the eastward, and it will 
then afford a sheltered basin of nearly 5 miles along the lake front, 
and ‘yet, up to the present time, not one-tenth of that has been —_ 
utilized. The commercial harbor: within the river, narrow, 
: crooked, and difficult to reach, so that a trip up it is more dangerous 
than a trip across the lake. The time will come when Cleveland - 
will adopt modern methods of “treating its harbor— —like Tork, 
Philadelphia and the sea ports of Europe—and own and control 
the approaches to its wharves and the machinery and appliances 
pproaches to its wharves an e machinery an app iances 
inus. used in the handling of freight. 


they When this is done, eland will be able to control absolutely 
It the | iron coal commerce on Lake and will attain 
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“the city J wi ill oak | upon Mr. W. J. Carter, City — of Cleve- 


land, ‘and a Member of this’ ‘Society. 


J. Carrer, M. Am. Soc. Cc. E.—Ladies and Gentlemen: ~The 


Address by 


‘Mr. Carter. of Cleveland covers an area of 35 Sq. miles, and is about at equally 


— — by the Cuy ~_ River into two parts ts, which we > eall our 


is 575 ft. above sea water comes ‘the 


lake, and is brought in through a 9-ft. tunnel, the intake being at a os 
point 44 miles from the shore. , the ene end, our Kirtland Street J a 
7 pumping station—the new station which has been in service about a 
a year— —has a "capacity of 100 000 000 gal. “per day. The w: water is 


_ pumped | from this station through about 400 miles of mains. We 


: have two ‘reservoirs in connection with this, of which the Fa: airmount, 
or low- “service reservoir, contains 80 000 000 gal., and the ‘Kinsman, 


or high-service reservoir, contains about 35 000 gal. 


Ih order to take care of the water there are about 400 _ of 
sewers, and they vary from 16 ft. in diameter to. ‘the small _ pipe 
sewers, 
We have under construction a at the p present time a large part of | 
the reerer-deed system of sewers, 1 13 ft. 6 in. in diameter. Some rs 


of this is being built in “open ‘cut, and some in tunn el by mean 
of a shield. Either of these points is very easy of access, and can 
be visited by any of the members who desire ‘to see the work in 
‘progress. 


have about 600 miles of streets, but of this only 254 miles 
“are covered with pavement. — _ This pavement is divided as follows: 
Medina block, about 91 miles asphalt, 18 | miles; brick, 143 miles; 
wood block, ‘on 3s miles, this wood block being principally on 


bridges. The brick pavement we use is known as the 5- ‘in. block. 


vag 


I believe we hold the v very unique ‘position of being the only city 
using a 5-in. paving brick. — This brick is manufactured within a 
radius of 60 miles of the ane. A great. deal of this } pav ing is laid 
upon a sand foundation, without concrete. 
_* e have 1 1 500 acres of parks, a description of w hich is given in 
the pamphlet; practically all these parks are on the “East Side” ; on 
the “West Side” they are not as extensive. - On the “Fast Side” we 
have ‘Gordon, ‘Wade and Rockefeller Parks, which were gifts to the 
city by Mr. Gordon, Mr. Wade and Mr. Rockefeller; the “West 
Side” parks have been principally purchases. ' There i is at the pres- 
ent time a proposition to connect these parkways with a grand 
boulevard entirely circling | the ‘city; § some parts of that have been 
built; the portion you saw yesterday was a part of that scheme. = 
One of the earliest bridges built here was | the Superior Street 


‘Viaduct, started i in 1874 and completed This viaduct 
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aan 250 000. The vi iaduct, built in 1886 rand 1888, 
: s has a length of 2 838, ft. "There is a great deal of delay to traffic, 
tig not only on the river, , but on the streets, by reason of these bridges 
not being of sufficient elevation above the river. r. The subject i is be- 
ing agitated very strongly at at the present time, and we 1 will probably 7 


have a high-level bridge in a“few years. 


oe The Columbus Street Bridge i is one of the unique e bridges of 1 snl 
country, being a double swing bridge. Middle Seneca Street Bridge 
a | double Scherzer. The bridge | at Columbus Street is now under” 


‘construction, but not far enough advanced to. give an idea as to » its 


character, the co concrete work is under way, but no metal work has 
yet been delivered. 


Ag 
our grade- cr ‘ossing work we making good headway. 


‘There is _very y interesting p piece of work “under way at Willson 
Ave! enue and the E rie Railroad tracks; another piece of work is under © 
=, at Detroit Street; one at the bake Shore, and one at the Nickel 7 


the «i city that some of would like to see; 
that is the rolling ‘roadw ay, built by a private corporation, operated - 
under a franchise and in daily use. (Applause. 
Mr. Morvecat.—. Among the of which we are there 
is one that i is known, I might say, all over the world, and which we : _ 7 
will visit this of The Brown Hoisting Machin- 
ery Company, and qT will ask Mr. Alexander Brown to tell us what | 
Brown. Ladies and Gentlemen: Mr. “Mordecai simply y asked Address by 
‘me to say what you might see.this afternoon at the works of The ™™ aaa 
Brown Hoisting Machinery Company, but I that i is rather a 
dry ‘subject unless I exp 
for it, how it happened, what it and what we 
_ hope to “accomplish i in the future. 7 The reason of its design may be 7 
“questioned unless that is known. 
last meeting of this Society in Cleveland, which I attended, 
was. in 1879, and in 1880 was started the business of which our 
present plant is the continuation . The reason of i its existence was L 
very well explained by | “Major Kingman—the increase in the com- 
merce of the Lakes. In order to give a clear idea, or rather a a 
: graphic idea, of what very few | people realize, I will state that the 
almost marvelous increase of business in twenty- -five years that ot 


= occurred all over the country is due almost ‘solely to the product of 


We are so apt to think things occur generally that we we attribute — 
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considering that there are definite positive 
local, which that general result. In 1883 there was received 
~ at all lake ports about 1000 000 tons of ¢ ore; in the five years after | : ‘ 

- that, 16 000 000 tons; in the five years following, 38 000 000 tons; 

in the next. five years, 46 000 000 tons; in the five years following, 

7 100 000 000 tons of salable ore; in the last two years, 46 000 000 tons. 

In the pa past five years, including this year, there have been 150 000 000. 

tons of i iron ore taken out of the ground, _ transported an average of 2 of 

“more than 1000 m niles and delivered at the ‘different ports, ‘thence 


end put te furnaces, and finally into the that 
are all using; taking, probably, in the last twenty- 


= is, in the operation of afterw: ard, and I ‘ean 
~ although it doesn’ t seem Jong | ago, when the 900-ton vessel on the © 
a Lakes was a about the largest. In the ‘year or so afterward, 1 200-ton 


vessels wé were built, _and were considered to be almost a good 


The 2.000 tons, ‘the first iron on ‘the 
_ Lakes; to-day there are a number of boats of more than 10000 tons 
; capacity and several of 13 000 tons capacity, having a draft of water | 
not exceeding 183 ft. Tf, on the ocean, their displacement would — 
something lil like 30.000 to 36 000 tons, they made with pro- 
portional depth. ‘this has occurred in the twenty-five yea 
since this Society was first here. 
1880 it “was seen that it was impossible to develop the mines” 
and get the ore to the furnaces, unless more adequate means were 
provided to handle it. at the terminal places from which ‘the rail- q 
roads took the ore. > At that time a horse with a half barr el attached ; 
to a rope passing over a sling on on the vessel to a half barrel on the 
other of the same, with planking over the hatchws ay, and 


wheel- barrow, formed the hoisting apparatus: in use; shortly 


= 


Ts 


man 


In 1880 the business arrived at that point where something had 
to be done, or else the development of the « ore industry and steel 
works i in the steel district would be checked and hampered, because : 
they” had reached the limit in the handling of lake ores ; eastern ores 
Were to some extent imported, and native State ores were used | 
some extent to make up the deficiency. that time attention w as 
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On the New York, Pennsylv: ania and Ohio docks the first t apparatus — 
put in. The first machine was a cableway. The necessity of 
“keeping the ore space clear was recognized, and the cableway spanned 


le over the tracks, about 380 ft. deep. — Upon the introduction of this 


. a, first automatic machine there was a labor fight against it for a a year, 
until it was demonstrated that labor could make three or four times ; 

a as much per day and live longer, as many of the men lost st much t time 
- and strained and broke their backs 1 in carrying planks to prepare for 

the wheel-barrows in the old way. _ After that was demonstrated, it 


was a difficult thing to keep them away from our office, wishing to 


contract for the next season’s wi work, 
_ The first boat that was unloaded w ith a ro formerly u used the 


wheel- “barrow. The men were ¢ divided into 10- hour shifts and were 


; paid $6 apiece, or -at the same rate per ton a as they had received when _ 
using wheel- barrows, with which old method they « only earned about 
— $2.50 per day. + The allowed demurrage for unloading wa as four or : 
five days; now it is not more than that many hours, and there is 
ame To give an idea of what 280 000 000 tons of ore means, I will | 7 


it seprene nts a pile | 30 ft. 200 ft. wide 100 


Lic aid Ail’ 


appar atus to dig the ae Donal in ten years, | w hile some of rit is 

You can see from this outline that there was a necessity and a 
reason for producing | machinet ry appliances for th the rapid 
handling of material, | both in deliv ering it to the boats an and - taking 
it from them, in order to keep up with the rapid development of _ 


ore as as the steel The we co 


the kind i in the world, that i is, more than all the nations put together, 
in the same time, for ‘that commodity. 
1880 we 
that time it has been a pone hard, ‘grind in the harness 
_to keep up with the pace, and it has been impossible to do this. As_ 7 
fast as one improvement 1 is made in the terminal facilities the vessel _ 
interests match it, the discovery _ of ore over- rides i it, and ee 
machinery has to be applied to. up with i it all; the steel 


dustry has gone at the same pace until now they have got in almost — 
one ‘organized | body to try to beat the other end, that is’ the ‘mining, 


ved 
ing, 
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r 
pu. — 
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‘the present Panama Canal. The ‘salable ore taken out in the last 
a | five years has caused an excavation equivalent to that for a ditch en 
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; Address by but we hope to b be able to keep up with t the handling end, and Ate : 
(continued). works: that you will see this afternoon grew from nothing to what 
ae they are at present. Just from the force of necessity of these local 
conditions—I say say local with respect to the country at large—but : 
this very local industry has had more to do with the prosperity, the 
standing among the nations, and the growth of this country than 
all other causes combined. 
- ~The ocean | traffic is as it was two hundred years ago . Terminal | 
facilities, with few exceptions, : are no better; they simply use more 
more stupidity, more muscle and larger b boats. _ With a dozen 
exceptions, probably two hundred years ago they pone unload a boat. 
equally well at any of the best coast harbors in this country or 
Europe. _ ‘New York harbor is a ‘a disgrace, Boston harbor is a dis- 
- all t the harbors o on the coast of this country are a disgrace, ay 
when we all know the energy, the good business ability and the 
quick judgment of business men to take hold of projects that will | 
produce g _ good returns in carrying them to completion; but simply the 
habit of the eastern coast has kept them where they are, they have 
almost gotten the Far East lethargy and believe their method good — 
enough; the conditions have always been there and there they must_ 
remain. However, at present there is a decided uneasiness and a de- 
cided trend toward the betterment of the coast, as the Lakes have been 7 
bettered , and wh when that i is done it will be very difficult t to determine — 
; what } progress we will see in this country twenty- five y years from now. : 
‘The ship building on the Lakes exceeds all | other ship building 
of the entire United States. That will give some idea of how far 
behind the | East is in that Ne means of progress in this — 
country, 
» _ ~The works that we have now are the outgrow th of “necessity, and 
in 1900 we had to reorganize i in order to see what to do to , double 
the capacity of our works. After fairly getting started we had a 
disastrous fire that wiped out our entire place i in the “midst ¢ of the 
busiest year we ever had, and that necessitated carrying on the 
"business, building, : and doing all the work at the same time, with as 
little injury to our business as possible, and that, like other times in 
our business, fo forced us | to do things | which, if we had had all the time 
in the world, we would ; probably not have done half as well. It forced 
us to find, in the same area, » capacity to double or treble | our former : 
‘business, of which we supposed we had reached the limit. I am glad 
to say we have trebled th the capacity on the same area we had before, : 


but, as I said, this. very necessity forced us to do things—as gen- 
erally the best work i is done that _ way—that w we would not have done 
if we had had all the time and oupertoniiy at our disposal first to 


; 
j 
° rai eing burne in, not but what we could 
were greatly afraid of being burned out again, 
ae 


get insurance, perhaps, but the loss and interruption to business was 
= more than a person could stand twice in a lifetime. Our deter- 


bs - mination was that our shops should be nat absolutely fire-proof, 


we 
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and the difficulty of doing that within reasonable cost and at the 
By same time covering the area, together with the necessity of doing it 
poe with other business, | took a great deal of what you will be 
_ interested in, that is, the engineering end of the — = i 


as a cover poe a place to cranes, the closer vou 
ean get to your management in a building the | better. If it were 
_ _ made i in one long stretch it would be more than 3 000 ft. long, taking 
alll the buildings. main building would be 2500 ft. long and 
_ 71 ft. wide. Imagine the supervision required i in having to start from 
epane end and walk half a mile to give an = present it is 500 ft. ‘ 


_ front by 312 ft. deep, and is under one roof. The foreman is rarely — 


more than 250 ft. from anyone he wishes to talk with, for his central | 
office i is not more than 300 ft. from the farthest point of the building. q 

- This compact method lends itself to the machine shop, the structural - 
shop and to the assembling between the two, in ‘such a way that all — 


the materials go the least possible distance, with the least ia 


handling and supervision, to their final loading on the cz ears. This 
_ construction also leaves the building without partitions and without : 

obstructions, free for future changes which we cannot anticipate— _ 

is 80 much in this added to and 


foundation is all of 


35 to 40 lb. per sq. ft., also including a system of purlins and sub- 

Tr rafters which were a necessity to hold the blocks of tile, ete. This | 
ecessitated a larger amount of structural material we were 
ow illing to. put in for this p purpose, as it is only a a cover to keep out 

rain, wind and snow. I made up my mind 1 that it was not good sense e 

to load the building aie with from 35 to 40 lb. - per ‘sq. ‘ft. besides 

= for 30 Ib lb. for “snow and wind, and told our engineers to 

"design for 15 Ib. pe per sq. _ ft., and we would r not exceed that for the 
covering. I found it it impossible to get anything fire- -proof 


- anywhere near this weight per per square foot, and that forced me into 
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gen- 
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Address by finding, | or designing, r thi e while 
wa building v was going on, and, until the building structure was a 
> up, no one knew what we were going to put on either the sides or 
theoretical thing in my mind was to make some 
_ that would hold a thin body of cement, not to exceed 15 lb. per sq. ft, 
that would be w -water- proof and fire-proof, and capable of spanning 
about 5 ft. from purlin to purlin. It occurred to me to make dove- 
tailed corrugations of sheet metal. The commercial end of making 
that was the difficult proposition, but I happened to strike on a 
“method of f accomplishing i it which ‘I will show you this afternoon. 
_ This material can be made so cheap, commercially, that it is now 
included as one of the branches of our business. To give you an- 
‘idea | of how little cement and steel it takes | to make this roof cover- 
j _ ing I will say that it is composed of No. 24 dove-tailed sheet- -metal 
(or f ferro- inclave, as we ¢ eall it) with corrugations | only 4 in. deep, 
covered on the ne top and above the corrugations with a thickness of 
3 in. of mortar, 1 part of Portland cement and 2 parts of sand, ‘and ~ 
the under side plastered with adamant or cement plaster of the same _ 
thickness: as the top coating, making the thickness over all about 
1} in., and the whole weighing only from 14 to 15 lb. per sq - ft. 
This” covering will stand about 5 ft. with a working load of 60 ‘Tb. 
per sq. ft., with a factor of safety of 5; in other words, when tested 
oa 300 lb. per sq. ft. the plaster: on the under side will just crack; 
the same material, ferro-inclave, is not only used for the roof cover- 
ing, but also for the ‘sides, gutters: and ornamental work, fittings, 
- cornices, ete. This construction, where only 1 5 lb. per sq. ft. for the 
roof covering hi had to be provided for, saved us more than $50 000. 
That is, this additional sum would have ‘home required for the 
structural work of the building, in ‘excess of what was actually used, _ 
if any of the other forms of fire-proof roofs had been adopted. 
‘This main building is allotted for machine, structural, forge 
and ¢ sembling spaces, and they are so related that the work from 
each is transferred to the final assembling floor with the least pos- 
sible. handling. Our pattern and Pattern storage vau aults, and 
~ template shop and shipping space _ are in the e lot east of the main 
building and connected thereto by two railway ay tracks, The power- 
house for the whole plant i is in ‘the | lot north of the main building, 
there also | the carpenter and ferro- inclave shops, together 
with the storage space for raw material. — 


I will be glad to show you this afternoon the condition : wal our 


- power-house from which we would like our city to take example, 
hat is, you will see no trace of smoke coming from the stacks - 


our boilers, ‘and, as a matter of fact, no smoke is ever seen coming 
from them, from “morning to night. will be happy, inde ed, 


you through all our works. | 


a 


— | 
— 


The King Bridge Company, and I will, ask Mr. Harry F uller, 
Member of this Society, to say w hat we will see there. es” 
arry Fuuuer, M. Am. Soc. C. E.—Ladies and Gentlemen: I 

“have been asked to tell you some of the interesting things you may - 
see this ‘afternoon when you visit our plant. am going to take 


Mr. —The next plant that we will will be that at of 


~ gome liberty with that request, and not tell ; you, because I am afraid 7 
ie I told you all about it, it is a warm day and you wouldn’t come. 
_ We want you all to come. ‘The plant i in general i is pretty much the 
ae as all large bridge : shops the country over. W e cover an area 
of about 20 acres, have an annual capacity of from 25 000 to 30 000 | 
tons, depending upon the nature of the work, and I take it that you 
as engineers are more particularly interested in the finished product 
and class of work t than in the exact method of doing it. I believe — 
ao . that each member can form his own opinion as to what is interesting 
to him better than I could te tell you, and I simply want to extend 


cordial inv itation to you to visit our plant this afternoon. 


thnk you 
Mr. Morpecat. next place we will visit will be, not a manu-- 
facturing plant, ‘but the Case School of Applied Science, which is 
‘an institution very well known all over the country, and I will -_ 


Professor Howe, of Case School, to tell us what we will see there. 

Society of Civil Engineers, Ladies and Gentlemen: _ The north- 
eastern part of Ohio i is called the Western Reserve. — 

by people from Connecticut, | and, naturally, they Meer oh them 


Prof Howe. 


roressor Howr.—Mr. President, “Members of by 


has alway ays s had schools 1 vhich pale compare favorably with a any in 
the States. Its common schools are goed and its : 


“schools in this a of more than 000 pupils, 
giving, if I am not mistaken, a larger percentage of high school 
pupils th than is found in any other city of the country. 
of the modern ‘features of common school education 
manual | training; formerly it was considered enough to educate | a 
boy’s brains, 1 now it is considered necessary to educate his hands 
and his eyes, and so manual training has been introduced into the 


schools and, to a certain extent, into common schools of the 


schools of city. this Society had time, am sure 


work, | There are also a number of private schools i in the city, and a 


- number of colleges and universities. ‘Two of these, Western Re- | 
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Address by serve University and Case School of. Applied | Science, are situated — 


f.H 
(continued). by side on Euclid Avenue in the eastern ‘part of the city. oT 


believe it is arranged that you will visit Case School of Applied 
Seience this afternoon. of you are technical graduates, some 
of you are professors in technical schools, and I have no doubt all 
of you have visited technical institutions. I do not wish, therefore, 
ws say very much about the equipment of a technical school, because _ 
you already know about what you will see in an institution of this : 
Kind 
oa will, however, mention | one or two points which may be of in- 
terest to you, and which we will try to show n00 


this afternoon. 

Case School has, of course, in common with all technical schools, — e 

different departments, departments. of civil « engineering, mechanical 

_ engineering, electrical engineering » mining engineering and chemi- 

engineering. Each of these has a building to 

itself, except the department of civil engineering, which occupies a 


of the main building of the institution, 


_ The apparatus in civil engineering is interesting to a certain 


— extent, but it is not, perhaps, as interesting as the apparatus in some 
__ other departments ; but = would, of course, be naturally interested 


Ps z= things * “we e will show you is a very precise level ak: was built 
é to our order by a | local firm. | The interesting point to us in regard 
to ‘it is ‘that it is made of nickel-steel, , which was carefully made 
according to formulas given by our professors, and earefully tested 
before made. means of this nickel-steel ‘the coefficient of 
pansion o of this level is reduced to about one- -third of what it would 
in an ordinary instrument. It is a. question whether it. would 
not be advisable to use nickel- steel in all engineering instruments, 
in order to reduce the expansion of the instrument to the ‘smallest 
-- ratio. In our testing department we have a large, transverse, beam-_ 
,9 7 _ testing machine which will break a steel beam 20 ft. long and 18 in. 
deep. So far, we have only tested 15-ft. beams. 
: We are erecting at the present time two new laboratories, and, 
instead of testing sample pieces of steel, we have taken a beam from 
. : each building and tested that. ‘The first beam tested was on 
- <i 15 ft. 11 in. span, 12 in. . high and supposed to weight 314 |b. per ft 
- The interesting part to us was’ that this beam fell short 5% in 
a ‘weight, and, instead of having a factor of safety of 4, which is 
~% stated in the handbook as the proper factor of safety, we actually 
found a factor of safety ¢ of 2.8. It is a question whether the L 

_ beams used i in our buildings, instead of having the factor of safety 

stated in) ‘the handbooks, as engineers suppose, have a factor of 
_ safety of only 2.8. It would be e interesting to those who a are putting 


buildings, in which s steel beams a are used, to have ‘sample beams 


ae e 
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tested in each case, and thus determine whether they are 
as s strong beams as they suppose when they purchase them. 
Practical as astronomy is taught to every « civil ene who has a a 
broad education. He must know something of geodesy. | We have a 


small observ vatory, specially fitted up. One of the most 


ing features in this observe atory is a very fine clock, which we will 
show you to- -day. —Itisa Riefler clock, enclosed i ina glass case from 

which the air has been exhausted, so that the movement is in a_ 
partial vacuum. is wound by once in each 


tee which records I have « ever been published, and we feel quite doe 
of it. J ‘may say say tha for a period of from 2 to. 3 months, the 
_ average e daily « devi ation from the mean daily rate is reso of a second, - 
and the greatest deviation has been 7335 of a second per day. T he 
, clock is in a brick room which i is inside of another brick room . in 
the basement of the building. The "temperature is controlled by a 
thermostat which operates a gas stove, and controls. the temperature 
the space between the two rooms within 1 degree. Inside the 
some. clock “room is another thermostat. which controls a set of incan- 
descent lamps, by means of which the tem perature is controlled 
within a few hundredths of a degree. So delicate is this thermostat 
that: the incandescent lamps, though situated at a distance of 6 6 - 
8 ft. from it, cause it to turn them off or on frequently as often as 
once in 2 seconds. The clock is under the most conditions, 


constant temperature and constant pressure. 


_ We have one machine thére which will be of eisai The 


‘Local Committee hs as arrang: ed very warm ree eption for you, 
warmer than intended; we wwe to give you a cold reception this 
afternoon, because we are goi ig to show you our ice ‘machine. 7 —_ 
Another feature is our testing departme nt. sup- 
“pose all of you who were at the W orld’s Fair in St. Louis aid : 
the locomotiv testing department. We are buik ling a similar 
equipment, so that an automobile can be tested in every way, 
wane will, also , show you the dynamo-room in the electrical en- 
gineering department, in which the machinery is about the same as 7 
in any engineering lab oratory. machine in which you might 
be interested, the largest we own, is a 40-kw. ane, for electro- 
metallurgical work, designed and built at the school. The volt age 
of the current is only 20, and ua the wires can be handled with | 
safety. We u use this in making ¢ aluminum and 
John D. Rockefeller has recently | for 
Jaboratories, with this money we are building a ~— labo-- 
e e always | 
in of apparatus, the professors of an n engineering college 
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Addressby believe that. a is erected it be well 
Prof. Howe = 
(continued). nfort unately, professors in some institutions are able to get money 


for a building only, and must use a very meager ‘equipment. We 
have been fortunate te enough, , howev er, to be able to lay aside, first — 


of all, a definite sum for equipment, and then put the remainder 


into buildings, 


— Our physics laboratory will have $25 000 worth of new apparatus, — 


- and our mining engineering laboratory will be fully equipped with - 
all kinds of mining machinery. a We will be very glad to see you at _ 


Announce- Mr. ecal—The other places that we will visit this’ -after- 

sloaiae tat noon, as laid out in ‘the p programme, are the w orks of The. W ellman- 


tives of those two places to talk to you to- day, I think owing entirely 
diffidence « on their part. ; ~The | ‘Wellman-Seaver- Morgan plant is 
a very large plant for the manufacture of machinery for loading | 
‘and unloading i iron ore and coal. 
_ The power plant at Cedar Avenue i is similar to many throughout — 
the different cities of the country, but is: a very large and successful 
one. That is all, gentlemen, that I can present to you this morning. 
¥ ‘he vehicles for going around on this trip this afternoon will be 
at the hotel at 2 o'clock. | The special cars for the — , to go to. 
the White City, will be ‘here at 2 2 o’clock, that means 2 because we 
‘ cannot hold the track for a any - length of time, and the hades must be- 
on to take the « cars. Ww ill you kindly see that 
your wives and sweethearts follow that direction? 
Upon motion, duly made, seconded carried, the convention 
adjourned until Thursday morning: at 10 0’ clock. 


Fourth Ses Session.— —The fourth and last session o: of the Society 


Tur Preswent.—Before we proceed to the transaction ‘of busi- 


ness the Secretary has some announcements to make. 
-AssisTANT SECRETARY. —The following letters have been 


“CLEV ELAND, June 21, 1905. 


“Dear Sir :— Vater-W Department of the City of Cleve- 
 Jand would be ve 


a ery ‘glad to eine a visit at its new pumping station 
at Kirtland Street, Shumnday afternoon, from the American Society | q 


Ffollenden Hote 
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of Civil Engineers. The station is a new one, from which all. the 


py for the city is now pumped, and is — prove interesting 


tothe Society, 


TH E Wasasu CoMPANY. 


“Sr, Louts, Mo., June 12, 
“Mr. Cuas. Ww ARREN Hunt, 


“Sec’y., Civil Engineers, 


“Dear Sir. —Coneerning the annual convention of the 
_ Society of Civil Engineers, which is to be held in Cleveland. The 
ow riter begs to eall attention of the members of the Society toa lift — 
bridge which is being built in Cleveland under his supervision, for _ 
the Wheeling & Lake Erie R. R., in which some of the members’ 
may be interested, 
ca “The bridge referred to is a Strauss Trunnion Lift for single- : 
.track railroad, having one- ‘leaf span of 150 ft, built according t to 


abash R. R. specifications, 

connection with this bri ge, there is a temporary lift: 

of 85 ft. in operation, to carry trains over the navigation channel. 


a “The writer expects to be in Cleveland on the 22d and 23d of 
June, and will then be pleased to take any of the members who care 


to, to the bridge site to explain the points and other aerial 
features in connection with the bridge. 


“Bridge Engineer.” 

THe Present. —Some will; now address’ this meeting 
on several e engineering subjects., Mr. Mordecai, ( Chairman the 

Local “Committee, Ww ill please take the chair and introduce the 
Mr. Mordecai took the chair. 
Mr. Morpecat.—Gentlemen : We tried yesterday 
‘some | of the institutions: of Cleveland, but, of course, did not show — 
you all of them. — One, especially, i in which Cleveland was very 
largely interested is ne now, refers to electric lighting and the 

development of electricity. One of our citizens, Mr. Charles F. 
_ Brush, is very largely interested in in that, and if he: will kindly tell 


| it be much 1 obliged. have the very ereat 


pleasure of introducing Mr. ir, Brush, 

mee Mr. Brusu. —Mr. Chairman and Gentlemen: A. day or two os 
Mr. Mordecai was good enough to ask me to say a few words his- 
torically about the electrical interests of Cleveland. — This is a 


rather large subject; ; he said he wanted me to occupy perhaps ll 


Address by 
Mr. Brush. 


minutes or so. If this subject were treated d exhaustively it certainly 
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Address by would fill a large’ volume, and contain, I think, many interesting 
Brus 


(continued). chapters, 


Cleveland may perhaps be justly regarded as the home of electric 
Frere _ Many of the ‘most important of these industries o orig- 
inated here, and others are and have been > closely associated with 

Away back in the Fifties the late J. H. 
Wade, ’ was the first General Manager of the Western ‘Union Tele- 
graph Company ; after that, he superintended the construction of 
the first transcontinental telegraph line, and associated wi with it sev- 


eral w w arr ing companies in California, forming, 


Union and infaias President a the combined concerns, which po- 


sition he occupied for -many years. 
If I am not mistaken, the very first telephone instruments that 
left. Professor Bell’s laboratory, about 1876, I ‘should say, were 
to Cleveland by one of our enterprising citizens, 


Stockley, and exhibited here. This was soon followed by the erec- 


tion of several private telephone lines, and not long afterward ~ 
the organization of the Cleveland Telephone Company which opened 
one of the very first telephone exchanges in existence; I don’t re- 
member the exact ¢ date of that. 
‘The electric are- light industry originated in Cleveland in the 
late Seventies. birth was marked by the inv ention and develop-_ 
ment of the series arc lamp i in 1877 and 1878. . It was this ; invention — 
which made are lighting from central stations commercially 
sible. _ The next year, 1879, witnessed the organization here of the 
first central lighting station in the world, and during the same year 
our the little park that you have seen, was by 
| 4 
anywhere street lighting on a commercial scale. 
-eourse, the carbon industry accompanied the arc- -lighting 
it was necessary to it, was here 


Of course it is ‘entirely. upon the grow th of 
the are- lighting industry; : it cannot exceed the growth of that, be- 

cause th that i 18 | the only customer for its product, an and hence th the growth 

_ of the carbon business forms a very good index of the gro grow wth of the 
_are- -lighting industry. It is interesting to note that within the first 
fifteen or twenty years of the beginning of the business the annual 

"consumption of carbons had reached about 200000000. 
electric storage battery was also invented and dev here,. 


commencing about is very largely used now in power 
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Electric smelting, another of the industries which has grown 
from very small beginnings and reached large proportions, was | in- 
and developed here by the Cowles in the very early 

of the very earliest pioneer traction work was 
“this j is especially true of the underground trolley. I think the latter 
— the very first that appeared anywhere; it was worked on quite 


a large scale by Messrs. Bentley and Knight, two young men from 
ao ae regret to note an exception in the line of the lighting industry — 
: which started here, but I must say that 1 the incandescent lamp was 
~ not invented here, | as. you all know. - Howe ev er, r, one of the earliest and 
largest factories for its was established here in con- 

nection with the are light. 
az There can be no doubt that the early commercial success of are 
“lighting prompted and hastened the: elopment of incandescent 
lighting as well as of power transmission and electric traction; it 
a seed, the root, the parent, from which these industries 
sprang. - ‘The capital invested in these various electrical industries, 
the of w hich was sown here, has grown 


certainly in n sight. thank y you, ye 
attention. (Applause) 

Mr., Morpecat. —The City of Cleveland is pr proposing to make 
very extensive improvements in its public buildings, and has elabo- 
ie rated quite a large plan. I will ask Mr. Hill to explain it to us. — a 


I have the pleasure of introducing Mr. Thomas W. Hill, Presi- 


Mr. Hitut.—Mr. President and of the . an Society Address by 


am sorry, on your that the Chairn Hil, 


ou an explanation of this important feature of our city’ s alin 


nents, 1 will be charitable toward, and .: 


ree people i in this s busy commercial age appreciate fu ; 


of beauty in a ‘municipality, but -eivie beauty civic 
; pride are twin sisters. The World’s Fair in Chicago, 12 years ago, 
was undoubtedly the starting point of American ideas as to the 
artistic and harmonious arranging of public buildings, and the ex- 
pelea that have been held since have emphasized 1 most thoroughly 


the possibilities in this regard. 
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Mr. Hill(con- 10 this city the group plan agitation was taken up and ‘Started 
ten years ago by ‘the members of our Architectura 1 Club. Soon 
thereafter our Chamber of Commerce also took up the matter, giving 
it their unqualified support, and appointing a committee which w vas 
assisted by two members from each of the three commissions having _ 
i hand the projected public buildings. Their efforts were 
~ ful in having passed by the State L egislature a bill prov iding for al iS 
_ expert commission to have in charge and direct the work. — Governor _ 
Nash appointed on this commission Messrs. Daniel H. Burnham, 
of Chicago, John M. Carrere and Arnold W. Brunner, of New York, 


who accepted the task, and in 1 August, 1903, “reported the plan: which 
is hanging before you here, and which was adopted by the city. 


= 


‘Since that time the efforts of the city have all been in the direction = 
of the fulfillment of this plan. The expert. commission in their re- 


“port to the Mayo ror said: 


“The o opportunity of grouping the principal buildings of a city 
of the size of Cleveland, and providing for them the proper setting 
in the way of sppronches and other accessories, has never before come 


The that the Federal Government ‘had commenced 
the building of a $3 000 000 Post Office; we had never had a a City 
Hall, having occupied rented quarters more than 30. ye ‘years; 
had absolutely outgrown our County Buildings, erected 40 years ago; 
and had sold the Public Library and Educational so. 


idea is growing in our country. ashington, with its 
plan, practically bequeathed by the Father of his Country, might be 
-mentioned first in public interest. Harrisburg, where the mo ovement © 
was started by a woman, carried a favorable vote at t the polls, and 


Baltimore, St. Louis, New York, ‘San Hart- 
are all something this line. Ottawa, the Canadian 


our fa 


our own city’s scheme, | have bought four y blocks on 


blocks are each 581 ft. ir 
a 2624 ft. in 1 width, and cor contain, , including the streets aes) 
_Tounding them, 9 acres. s. They abut on a hillside park of 103 acres, — 
which lies between them and the tracks of the Lake Shore Railway. 

Beyond the railway tracks, and bordering on Lake E rie, there will | 
be a park, of made land, of about 34 acr res, about 15 acres of which 


= 
=) 


and ready “The | blocks 
— cost the city and county $1 650 000, w rhich \ we think very cheap w — 
: _ we consider the central location and area. The buildings found on 


the lots were mostly old; very few were expensive. 


was 


or an 530 ft., to use ‘all land for either street, sidewalk 
nor park purposes. The land would cost about $2500 000. _ The 

F Bs 3 other and broader plan is to purchase all the land between Bond © 


| oa Street on the east, Superior Street on the south, Ontario Street on , 
the west, , and Lake ‘Street on the north. _ This would cost about 


‘There a are two the same territory. The first 


be resold, with restrictions as to the kind of buildings | te be nner 
ie: “thereon, thus controlling all | the property facing « either the > Mall or 
the] Public Buildings. — The C “ity Hall i is expected to cost $1 500 000; 
the Court House, $3 500 000; the Library and Educational Head- 
¥i “quarters, approximately, $1 000 000; the improvement of the Mall 
about $900 000, making a total cost for land, buildings and improve- 
ments of of about $13 000 000. Enough land would probably be resold — 
reduce the cnet cost by $2000 000 or perhaps $3000000. We 
. _ estimate that the grouping plan has added to the cost about 25 to - 
80% more what would have been expended had each building 
been erected independently, but had they been so built, smaller and 
_ probably much more expensive sites would undoubtedly have been 
selected. 


brief explanation of the map may leave the situation more 
ficent 


ht ~The Gov ernmer nt Building having been commenced, the 
obliged to make it the axis of ev ery rything they 
_ widening W ood Street, the plan is to place the County Building at : 
the head of and closing Ontario Street north of Lake Street. ‘The 
Hall is to ie similarly located at the head of Bond Street, while 
‘ _ the present City Hall site would be occupied by the Library Building, — 
s ‘thus balancing the Federal Building at the south end of the a 


ment 
and 
icago, 
Hart- 


It is hoped and expected that the railroads will build, at the north 
2 end of the Mall, a T Jnion Station which will be in harmony with 


vend Buildings. passenger ‘steamers would land their 


citizens, elimost unanimously, of th the: 


— and consider the increase 
e will 


or 
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City visitors to the city being brought, through a magnificent entrance or 
poem _ gateway, into a most attractive and impressive section of the city, > — 
ft. in so that their first impression, usually lasting, could not help but 
&g 
— tectural plan. 
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by “The increased value to surrounding property will be co as 
Mr. Hill (con-— 
tinued). — the section being used was not of high grade, and it it was really an 


excellent move to tear down 1 many « of the old buildings, they hav having 


outlived their usefulnmess§ " 


Beyond all financial consideration, however, the city will 
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architectural ‘which in European ities ‘command 
respect and admiration of the world. (Applause.) 
‘Mr. Morvecar.—As this is the last meeting of the Society, on 
behalf of the local membership I wish to thank the ‘Convention for 
their kindness in coming here, and wish you all a eal and herr 


Journey home, 
a 


BUSINESS MEETING. 


Thursday, June 22d, 1905.— The President the 
"Business meet- THE Preswent.—This meeting will now come to order for busi-— 
ing - “ness. ae The first order of business is the report of the Board of Di- 


Pole the matter of the resolutions oe at the Annual 


Meeting, January > 18th, 1905, relating to the nomination by the 


= 


Society of members to serve on technical or other commissions. 74 


The Assistant read the 


Report re REPORT OF BOARD TO THE BUSINESS MEETING OF THE 
members to 


™erve on CONVENTION IN RE RESOLUTIONS (ADOPTED AT THE 
ANNUAL MEETING, JANUARY ‘18th, 1905. 


“To the American Society of Civil Engineers: 


“At the Annual Meeting held in New York City, —, 18th, : 
1905, the following resolution was adopted 
- “(1) Whereas, It has been at times in the past, and may be in 
the future, suggested . that members to serve on technical or other “ 
‘commissions, or to render special professional services, be nomi- — ! 
nated by the American Society of Civil Engineers, and —™ 
Whereas, No provision now exists in the Constitution or 
rules of the Society authorizing and governing the making of such 
— “(3) Whereas, , It is proper and desirable that the attitude of the 
‘Society in reference to making such nominations shall be deter- _ 
__ “Resolved, That the Board of Direction be requested to con- 
sider the propriety and advisability of the Society making such 


: 
— 

— 
Y 
24 


4 ecommendations | or 
~ others, for special positions or services; to take 1 “measures, if = al 
_ ghall deem it advisable, to ascertain the views of the membership on _ 
the subject; and to submit to the next Annual Convention its con- | 
clusions and recommendations in the matter, 
~ Tn compliance with this resolution, the Board of Direction has 
compe the subject matter of this resolution and submits to the | 
Society, in Conv rention assembled, its s conclusions. and recommenda- 
tions, asfollows: 
Society will best serve, not only its members and the Pro- 
pe neg but also the Public, by limiting its activities as an organi- 


gation to the objects wisely laid down in its Constitution, viz.: 


ee ‘The advancement of Engineering knowledge and practice and - 
the maintenance of a high professional stands ard | among its mem- 
bers.” To attain these objects provision is made for meetings for 
social and professional intercourse, the presentation and discussion 
of papers, the publication of papers so presented and the main-— 
tenance of a library. No action to promote the personal welfare - 7 
members, other than may result from the means thus specified, is 
anywhere provided for, but on the contrary the true intent of the 
Society is clearly ‘shown i in the. definite prohibition of papers 
‘specially advocating personal interests.’ 
- “To further guard and perpetuate the impartial and impersonal 
attitude of the Society, every publication of papers and discussions — 
is preceded by the statement that ‘The Society is not responsible, as 
a body, for the facts and opinions advanced in any of its publica- 
tions.” 
: “It has been determined that in pursuance of its aims, the So- _ 
ciety may with propriety confer upon members who have contrib-- 
uted papers elucidating marked advances in principles and methods _ 
of design and construction, premiums commemorative of such con- 
tributions; and also that it may with propriety, either alcne, or in 
co-operation with other scientific organizations, take steps toward — 
the formulation of expressions of opinion as to the best methods of — 
securing uniformity of practice in the investigation of engineering 
7 problems of a particular class, and the form in which the results of. 


such investigations should be presented in order to be readily com- 


“The care taken in the selection of members of the Society ee 
die part i in the formulation of such methods of procedure, as _ 
evidenced by the provisions of ‘the Constitution on that subject, _ 


_ shows very clearly the caution with which the Society ‘approaches 


of opinion on engineering “questions concerning which 
divers opinions may be properly entertained. | The subject has to be 
considered by the Board of Direction and also by the Society in gen- 
_ eral meeting, which can only by a two-thirds vote direct the Board 
to obtain an expression of opinion from the Society by means of a 


_ “This very deliberate mode of procedure was adopted by the | 


Society after long and careful consideration. At the same time the | 


| 
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“menibers to Policy of the Society with reference to such special committees was 
"serve on ___ thus determined, the question (now again raised) as to the propriety 
ooechnical, of the Society to take part in the appointment of Commissions to 
(continued). ' investigate subjects of local interest only, was also very thoroughly 

ss @amvassed, with the result that at the Annual Convention in 1876 
it was unanimously resolved ‘That in the opinion — of this Conven- 


tion it is inexpedient for the officers of the S Society to take action 


cr 


application for members to perform professional services,’ 
This has been the prevailing sentiment in the Society for twenty- 
_ five years, and no apparent reason exists for any change i - its policy — at 
and practice in this respect. The adherence to this policy has Te ” 


- fluence, and in its freedom from all imputation of being an asso-— 


ciation for promoting the pecuniary or other personal interest of any 
its members, 


‘sulted in the steady advance of the Society in efficiency and = 


or Commissions to consider questions of local policy, i is the certainty — 
that strong influences, both external and internal to the membership, — 
would be brought to bear on the agency through which the selections 
would be made, and that such influences would occasionally extend — 
even to the composition of the appointing agency. Furthermore 
is certain that the selection by the Society, of persons to perform 
certain duties with no control by the Society over the manner in 
which such duties may be performed, -eannot be looked upon as fur- 
thering the advancement of enginecring knowledge and practice. 
“The Board of Direction is therefore of the opinion that the — 
nomination by the American Society of Civil Engineers, or by its 
officers, of persons to serve on technical or other Commissions, or to - 
render special professional services, does not come within the scope 
of the purposes for which the Society was organized and exists, and — 
that the making of such nomination is not advisable 

=" ia order of the Board of Direction, 


“Cuas. WarreEN Hunt, 
Secretary.” 


Mar 2, 2p, 190%. + 


James Ow Am. Soc. E—If it is necessary to have a | 
_ motion, I move that the accepted and adopted. 


‘THe Any remarks? All in favor of the motion | 
please those opposed No. The ¢ ayes: have’ it, the motion 
‘The next business is the time and place f for holding the next 
Anal Convention. We will have read the report of the S Secretar tary 


onthismatter 


--—s The Assistant Secretary read the following: — 


a 
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priety REPORT OF THE SECRETARY OF VOTES RECEIVED AS TO eee 
ms to “ THE TIME AND PLACE FOR HOLDING = 


ughly OF 1906. 7 


of votes received, 599. 
“As to the place of holding the Convention, as follows: 


Boston, Mass....... 28 
Thousand Islands. . 
Chicago, Iil........ 


er, 
Pittsburg, Pa.. 10 Philadelphia, P Pa a... 
Washington, D. C. 10 


“The he following have 3v votes each: 


tend City, N. J. 
Manhattan Beach, N. 


2 votes each: 


Baltimore, Md. Richmond, 
Hot Springs, V 
Indianapolis, Ind. 
Kansas City, Mo. Senitle, W 


following have one vote: 


Portland, Me. Salt Lake City, Ut a 
Milwaukee, Wis. Mt. Desert, Maine. 
Minnetonka, El Paso, Texas. 
Lake Champlain. aera, Yellowstone National Pa rk. 
Special on Great Lakes. Mich. 


12 
Cresson, Pa. New England. | 

7 

Paris, N ew England Coast. 
White Sulphur Springs, V Va. Rochester, 


‘St. Louis, Mo. 
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on 


“As to the time for the Convention the following votes” 
‘Time and Place 
fornext have been received: 


December . 
Summer 
“Secretary.” 
“NEw 15th, 1905. 4 ~. 


~ 


‘Discussion on PRESIDENT. —This. is now open for there 
vention. = GEORGE F. Swamy, M. Am. Soc. move that this matter 
be referred to the Board of Direction with power. 
THE PRESIDENT. —Any remarks? 
‘Emm Swensson, M. Am. Soc. —I understood there was a a 


motion to be made, in reference to the report which the Assistant 
‘Secretary has read;-in other words, that a suggestion by one of the — 
-members had been made here in the shape of an a amendment or some 
modification of that general reference. I know it is the practice, 
and always has been, to refer this to the Board; at the same time, 
at a number of conventions where these votes have been returned, 
there has always been some suggestion or some expression of opinion, 
not with | a view of binding or influencing the Board in any other 
than a suggestiv e way. __ Those who happen to be at a ‘convention, ’ 
\ would like to have uk year, ear, an amendment might lias before 1 us 
a thought of the kind of a place at which we would like to meet, and 
- nt sort of a convention we want to have. It has always seemed | a 

to me, from attending a great nu number of conventions, that a suit- 
able place for this Society to meet would be a large hotel where all 

7 - the members are gathered under one ‘roof, at some place where the 


air is ; pure, and » where life smiles up upon us all; ; and I I understand _ 
that the suggestion in the resolution before you be referred to 
- the Board. I hope that the Board will consider it and think of 
some resort on the coast of New England, or on the Great Lakes © 
or the lakes of New York, or at the Thousand Isles, or some 
place of that kind, where this great body can get together i in one 
ve hotel, where everybody ean find everybody in the lobby, with plenty 
a of ventilation | and plenty of fresh ¢ air, and with | clear heads and cool 
bodies - we may , discuss those things which are serious and play with 
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THe PresipENT.—As the resolution has already | been 
oft suppose this has to come in the shape | of aaemeoeien 7 : 
Swensson.—I offer this resolution: 
- “Resolved, That the sense of this. meeting | is that the 1906 — 
Convention of the American Society of Civil Engineers be held at a 
_ summer resort having a hotel large enough to accommodate the 
entire attending membership, and that the time of holding said con- b 
4 vention shall be the latter part of May if the place is in the southern ~ : 
ss half of the United States, and in the first part ¢ of June ‘if the place 
| “And it is further Resolved, That the selection of the 1e place ce of 
| meeting be referred to the Board of Direction with power to act > 


7 Mr. Morpecat.——Can you get a hotel large enough to allow the. 
es Board of Direction to follow out that resolution, to accommodate all ‘ 


itter delegates attending. would ‘suggest that the resolution be 
modified i in that as much as possible. 


tae > RESIDENT —T hat is intended to be an to Mr. 
8w ain’s motion. Mr. Swe ain, do : you accept the amendment? _ 
: Mr. Swaw.—I a accept | the amendment. 

-F. A. Coxerair, Assoc. M. Am. Soc. C. E- 
a suggestion | as to ‘0 the time, namely, the month of May. I heed 
the interests of our local members of Duluth, and the citizens there 
are very anxious that this convention be held at that place. — _ The 
climate is not desirable in the month of May, June is very much 
better, the latter part of June would be very desirable. It is always 
cool and pleasant at that time, and the citizens are very anxious 
that this convention be held in Duluth. 
Major Charles L. Potter was appointed by our local members, 
nine of them, an and by the ‘citizens of Duluth, to be present at this con- 
vention, and be assured that the convention will meet next year in 
Duluth, Potter, unfortunately, 0 on account of the limitation 
he loft w rith me a statement as to said 
at this meeting. If it would not be out of order, I would like to— 
read: what Major Potter has: to say. 


Tue PRESIDENT. —Do the members. present desire to! 


_ MR GREEN. —This being in writing, wouldn’t it be quite as coat 
that was presented to to the Board of as have that 
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ith gonvention will not be determined at this meeting. It has always 
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Discussion on been customary to place the matter in the hands of the Board of 


_ fornext Con- Direction for them to arrange. The general sentiment of the So- 


- (continued). ciety, with reference to the place, having been determined by the 


of convention, and if ‘proper: accommodations can be 
tained i in the locality, not necessarily : a ‘city, but adjacent toa city 
~ or to some ‘special district, this can be made by the Board of Direc- 
tion only, o or by the Secretary at times. matter is left generally 
the Board of Direction without positive instructions as to time | 
= place, : and I think that that will be preferable, a as in the resolu-. 
tion here. We are not here to listen to arguments with regard to 
7 “special localities, because the exact time and locality cannot be fixed . 
Mr. H. S. Hares.—I suppose that if Major Potter had been 
present, this meeting would not have objected to hearing what +t 
had to say upon this’ subject, and, therefore, out of respect to 
the gentleman, I should think that we should hear ag Ww ritten state- 


4 Mr Cokefair then read the following: 


“Dear Sir:—I regret that the matter of the location of the next 
‘meeting of the American Society of Civil Engineers did not come up| 
_ to-day, as I am forced to leave town to- night. _ I have hurriedly 
written about what I would have said, and request that you read the — 
same to the members, adding whatever remarks you may wish | to 
make in regard to the matter. 


“GENTLEMEN :—I come here to represent a small city in the Great 
‘Northwest—Duluth— the city that made Proctor Knott famous. 
We want the American Society of Civil Engineers © to hold its next | 
_ “Whenever the word Duluth is ‘mentioned, it generally brings 
= forth a shiver and a request for information as to how many weeks q 
af it takes to get there and back. ~ But Duluth is not inaccessible, it 
ean. be reached in about twelve hours from Chicago by one of the am 
_ -__- best equipped trains in the Northwest, and from Minneapolis and St. 
. Paul by at least nine first-class trains every 24 hours, and it can be 
reached by boat. from Buffalo in 4 days, making one of the most 


un and T ionesta, of the . Anchor 


large ‘steamers, the Juniata an 


— 
(Seconded, put and carried.) 
ad 


Society "Affair 8. 


| 
ard of Line, the North of the é 


hip ( 
he So- three floating palaces—cover route. They leave Buffalo and 


by ‘the make their first stop at the beautiful City of Cleveland, then at 
be ‘ob- i. ‘Detroit, ate Island, the Soo, Marquette, Houghton, and Cin 
cau Duluth. — _ They pass by daylight through the Detroit River, St. Clair 

a city River, St. Mary’s River and the Portage Lake Ship Canals, in all 
Diree- of which the Government has done extensive work: 

erally They stop at Mackinac long enough to drive around the 
> ti island. Undoubtedly, the stop at the Soo can be made long enough 
: visit the power plant of the Lake Superior Company, and at 


Houghton long enough to visit the great Calumet and Hecla copper — 
mine, its stamp mills and smelters. = 
me “At Duluth you will have one of the greatest lessons to be found 
anywhere i in the expeditious handling of ‘freight from land to water, — 
and from water to land. Duluth- Superior Harbor ranks— fourth 
among the ports of | the United States in receipts and shipments of a 
freight, and when you remember that this tonnage is handled in an 
open season of from 7 to 8 months, you can get some idea of the rate — 
at which the work is carried on. 
“Duluth-Superior Harbor is one of the finest natural harbors in 


- the country, having 49 miles of available water front. We have the . 
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os largest ore docks in the world, the largest elevator in the world; saw 
mills that turn out from 400 000 000 to 500000000 ft. of lumber 
e ach year; a most modern blast furnace, with coke ovens attached ; 
the largest draw-bridge in the world, and the aerial ferry- : —the <_< 
one in the United States, and the third inthe world. 
“But, I think, the invitation and circulars sent ot by our Com- 
mercial Club give you all of these attractions and statistics. le 
_ “As trips of interest, we have first the Minnesota iron mines. — 
To the majority of you this probably means simply holes—dark | 
-holes—in the ground, but most of our mines are different from any- 
thing else i in the country in that there are no shaft houses and hoist-— 
rigs, but open pits, some of them covering hundreds of 


“Gumped into cars and started divectly on its journey by 
and water t o Pennsylvania, which only a few years ago was prac- 
tically the only iron- -producing State. When once started it never 
— stops until its journey is finished; the time of transfer from rail to | 
steamer is so slight that it cannot be considered as a stop, but merely | 
a slowing down for a few minutes. — Several of these mines reach 
a their million tons per annum, and the cost of mining, loading and 
starting on its long j journey isonly afew cents perton. 
“To these mines, which lie 70 miles north of Duluth, free — 
portation, by ‘special train, w ill be furnished to members. 
' “The second trip of interest will be the harbor of Duluth-Superior, 7 
its many plants for handling ore, coal, grain and lumber. 
transportation will be furnished free, and an opportunity given to - 
ie see many interesting features, including the plants just mentioned, 
the blast furnace ° with i its coke ovens, and the Government works of | 
0 
ma, the Superior Entrance to the Harbor, the Government will a 
be doing a work which has attracted engineers from all over the 


country and Europe, and even far-off, but mighty, little Japan. The 
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Discussion on work putting concrete in pom a depth | 
Se 22 ft. under water in two canal piers over a mile in combined length, 
vention — "and containing nearly 100 000 cu. yd. of concrete, 80% of which ay. 
(continued). be under water when completed. An inspecting engineer, now 

member of the Panama Canal Commission, stated that he 
Poe was no better place in the world to see the successful handling 
of concrete under peculiar conditions. = 

i. “As a third point of interest, the Great Northern Power Company 7 
is developing electrically the St. Louis River above Duluth, and 
free transportation will be furnished to its works. As to what +f 


is being done, my colleague, Mr. Cokefair, will tell you something 7 
“As a last, but by no means least, attraction, the e members and 
- the ladies (of course, the ladies are included in all of the trips) will _ 
be taken over the quite famous Boulevard Drive, along the hill sev- s 
eral hundred feet above Lake Superior and overlooking the aiid 
the harbor and the j= 

; bis “We have only a few members in Duluth, but we will try to make : 

if you so favor us, remember pleasantly your visit to the 
‘Zenith City of the Unsalted Sea?” 


Mr. Suitn.—Will Mr. Cokefair please tell us 
the hotel facilities, and whether there is a large’ ‘hotel? 
Coxerar. —The largest hotel there is the Spaulding, 185 
‘ rooms; there are four other ot eatin, illiln one or two blocks of each | 
other, having altogether | 530 rooms, also a first- class hotel in Superior, | - 
a few miles by trolley, with 150 rooms. We thought perhaps: wo 
might charter a steamer and the members live aboard it. There is a 
good assembly room at the Spaulding Hotel; and the High School, 
which is the largest in the world, has a very fine assembly room 
which we could use. Duluth people are very enthusiastic about 
= you come there, and I am sure they will co-operate with the 
committee to everything enjoyable. The climate is: excellent 
‘. ‘in the latter part: of June. We have a number of golf elubs, yacht 
_ clubs and clubs of call Il sorts, and 1 beautiful drives. I think it has all” 
the features which one of the members just. f as requisite for 
successful meeting place, 
Ww. M. Hatt, M. Am. Soc. In view of 4 the of votes 
i —_— for the meeting at Duluth, and i in view of the statement that — 
ra has been made, I would like to make a ‘motion that the Board of | 
Direction consider the advisability of meeting at Detroit and decid- 
_ ing on one of t these steamers from Detroit to Duluth, and ending the — 
annual convention at Duluth. simply that as a suggestion 


4 that the Board of Direction consider such a matter. fares 
Swarm —At a ‘meeting, and a very large meeting, “havi ing 
- | voted for Duluth, & think I ought not to accept the | amendment 
which has been ‘made, and I would ask that that | be v voted on first 
THe Assistant SECRETARY. original motion that the 
mat er be referred to the Board with power. 


* oh A. 
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fa Mr. Swain would te: suggest that I made. a substitute 2 
- motion that the whole matter be referred to the Boar with power. | 


ch will I withdraw my acceptance of Mr. Sw ensson amendment. 
elievel THE PRESIDENT. —The | original ‘motion, : as the Chair understands 
ndling it, is to refer that matter to to the Board of 


A —TI rise to a point of order. I believe Mr. Mr. Swensson’ 


amendment has not been acted on. 


A Mempser.—I will second that | amendment of Mr. Swensson’ 3, 
‘so as to bring it before the Society. 
PreseNtT.— —Then the amendment should be of 
P. Lewis, M. Am. Soc. C. E. —Mr. President, amendment 
Swensson i is before house, I b It se seems to me 


make 
the 


thing 


‘each 
(Resolution re- -read by the Assistant Secretary.) 
Upon a vote being taken, the President declared the amendment 
Coxerair.—I move that an informal to show 


the sense of this meeting as to the place for next year’s convention. 
Preswent.—The vote of the whole Society is in 
- the Secretary’ s ‘report. | Duluth has received 348 votes out of 59 
MeEMBE r—Do I understand that this motion which has been 
~ carried commits the Board of Direction to the first part of the reso- ’ 
lution, that is, , preventing it from deciding i in favor of Duluth? — 
Tue Presment.—I don’t think so. ; resolution not 
“prevent the Board from selecting any place after the Board is satis- 
fied that the members attending the meeting can be accommodated, 
that is one of the points in that motion. There should be one 
accommodations for the members attending the meeting. ae 
A Memper.—Mr. President, as I remember the resolution, — it 
spoke of a place in which one hotel should be large enough to accom- | 
modate the members under one roof. ee 
Mr. Morpecat.—I suggested that 
‘Tue -PRESIDENT.— —It doesn’t bind the Board of in any 
way. The Secretary will now read the report from the 
Secretary on the International Engineering Congress, 
eupon, the Assistant Secretary read the following: 
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te tunate and embarrassing. If I remember correctly, it was to the 
— effect that the convention should be held in the first part of June 
is held in the northern half of the country. It seems to me that 
limitation, “the first part of June,” might be unwise, and that it 
would be better to say in the month of June, if Mr. Swensson would 
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Reportepn REPORT TO THE BUSINESS MEETING IN RELATION TO THE eT, am 
International | 


Engineering INGINEERING CONGRESS OF 1904. 


International Engineering Congress have all 
been finished and issued, and the following is a brief summary of 
this work, which may be of interest: 
“The conduct of this Congress, including the entire cost, was 
: assumed by the Society, through the Board of Direction, January 
5th, 1904. It was determined “that all members of the Society be 

Members of the Cc ongress, and that others might become 
- Members, entitled to receive all the publications of the Congress, on. 

_ payment of a fee of $5. In view of the number of papers received, 
it became necessary to increase this fee on July 1st to $10. After 
the Congress was over, the price was fixed at $5 per volume, : with a 
discount of 25% to Libraries, Technical Societies, Schools, ete. 
_ The total amount received to date from all these sources is $3 858.10. 
©The first paper was received on March 29th, 1904, and between 
this date and October Ist, 83 papers were edited, printed i in advance 

; form, and circulated through Engineering Societies throughout the © 
_world for the purpose of securing discussion. 2 — 
©The details of the large and international attendance at the 
+a _ Congress in St. Louis have already been published | in Proceedings 


(Vol. XXX, page 414), 


“Since Congress, a stenographic report has been forwarded 
for: revision to each of those who contributed to the oral discussion, 
and after these had been. returned they were collated with the 
Papers and W ritten Communications on the general subject. 
Author of each paper was given an opportunity to close the diseus- 
gion, and the whole was published in six volumes, which, for the 
‘convenience of Members of the Society, were designated Parts J : 
C, D, E and F of Vol. LIV of Transactions. 
There were 36 specially selected subjects discussed, and 283 
persons contributed either Papers, Discussions or Translations. 


34 


“Eighteen Nationalities were represented, as follows : sae 


United States 
Great Britain.... 
Germany .. 
The Netherlands. . 
Australia .. 
Switzerland 


Se eden 

anada .. 

Denmark 

Austria 


= 
| 
<< | 
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“The of the cove r 3398 pages, with 689 
“The edition printed of each | volume was 4000, and separate 
_ pamphlets, covering each of the subjects, have also “been printed for 
_ the convenience of those who do not care to purchase the entire set. 

= - all, 43 575 ‘separate pieces have been handled renee 
Authors 
‘members of ‘the Society), a of 3 666, have supplied. 
fs “Tt is not possible to give the exact cost of the work of this Con- 


a gress, because some bills for printing are still outstanding, but a care- 
ful estimate of these shows that the total gross cost to the Society, 
including all preliminary and other expenses, will be approximately | 
5 000. Deducting the amount received to date for subscriptions, 
* es the net cost to date vis s about $31\ 000, which will be reduced 

“Secretary.” 


Tre PrestpeNt.—This is just a report. for information and re- 


Is there anything under the h head of Unfinished Business 
Rosert Moor, -Past-Presment, Am. Soc. C. E—Mr. President Engineering 


and Gentlemen: - It may possibly be of | ‘interést to those who are 4 


t. Louis | 
Society authorized at ‘the St. Louis World’ s Fair, and I do this World’ °s Fair. : 


on behalf of the committee. purpose of exhibit, 
on the part of the Committee, was primarily to render service to the 
visiting members and to our guests, foreign engineers from all parts 


here to say a word in regard to the exhibit which the the 


of the world, and this was the primary object held in’ view by the "- 
Committee from the start. With that view, they ‘established 
Sealine we. the center of the Liberal Arts Building, : g, arranged 
for constant | attendance and for ‘persons to render the visiting - 
gineers a all possible assistance and information that they could; at 
the same time a booth was put up—you will all remember—in which 
- the exhibits by Members of the Society were displayed. I will not 
say anything about the character of that booth, nor the character of _ 
the exhibits, which you have seen no doubt for yourselves, but, as | 
expressing the verdict of the Louisiana Purchase Exposition, and the 
Jury y of Awards, I will se say that the exhibit of the Society, which 
was a collective exhibit, received a Grand Prize, v which is ‘the highest 
possible award that they could make, 
aul A diploma conveying this award will in due time be Soxreceniil to 
the Society, and under the rules of the Exposition, a copy of this — 


‘diploma will also be forwarded to every member who contributed to 7 


_ this exhibit. I will further say that, of the total appropriation of 
$8 000 ma made by the Society for this purpose, $100 000. was never drawn 
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returned after all t the bills were paid. _(Applause.) ide 
‘Telegram Mr. Morpecar.—I think we all especially the local mem- 


= by the Committee. the $7 000 which was drawn, $200 was 


Seconded, a carried unanimously. 


of Mr. Ow rEN.—Mr. President, thinl it t will be i in order at this 
_ ‘Phanks. time, | before we finally a adjourn, to make a motion that the thanks 
of the American Society of Civil Engineers be tendered to the Local — 
‘Committee of this Society, and also to all the different organizations 7 

in the e City of Cleveland, for the kind and generous courtesies we 

have receiv ed, and the royal manner in which they have entertained. 

_ L. L. Trrsus, M. Am. Soc. C. E.—I was about to make the same 

‘motion, and so I will very heartily | second that. — 


_ Motion carried 1 unanimously by a a rising vote. 


be. 


mn THE ‘Presipext.—The time fo for adjournment is a about i here, | but 
sa there: was a motion pending at our first meeting in reference to the 
_ Resumed. - proposed formation of local associations of members of the American 


Society: of ‘Civil The Chair wishes state ‘that this 


coming sections of the a subject the 
action which can be taken on this subject has already been taken by 

the Board. is, all the action which ca ean be taken within the 
limits of of the Constitution and By-Laws of the Society. They report 
7 simply : ‘as giving 1g the ‘members of the American Society of Civil | 
Engineers, residing at different places, the rights which they already 
_ have, or rather recognizing the rights which they already have 


- forming associations. Mr. Green, will you, therefore, kindly with- ; 

Mr. GREEN.— —I certainly do if it is declared out of. order, or 
unnecessary. At the time I made the motion I think explained 
_ that I did not know just what we were expected to do in regard to 
the report on this subject, and I thought it meant that some action 
expected. My idea was that ‘it ‘should be agreeing with | the 
~ Board. | I understand now that it was only to obtain the ideas of | 


different members on the The Board, I understand, has 


tirely out of place for Mr. Green not to withdraw his motion. | ‘That 
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motion is that the | suggestion of the Board of Direction of the plan 
for the organization of local associations of this Society be a approver 
this meeting. There will be no harm in approving that. It 
merely an expression of opinion of the Convention as to the action 


: Mr. GREEN. N.—In that line, Mr. ‘President, I renew the motion, that 


‘THe -Any remarks? 


Crors.—The action of the is that the Board 


‘‘dbiaiaaiaadl that wherever possible steps be taken calling the atten- 


_ of the membership to this matter, and that such associations be 
formed; and 1 then it states conditions under which such 


associations may be organized entirely as parts of the American — 
| Society of Civil Engineers, without introducing members of other — 


: ‘societies ¢ and allowing - them to call themselves ‘members| of a chapter 


(Cries of “Question!”) 


Now, if any motion is necessary at all, it i is a resolution to the 


“effect that. the action of the Board be approved. 
THE Prestpent.—The motion has been seconded . It is as” fol- 
“That the suggestion of the Board of of the plan 


for the of local of this Society be approved 


,% THE PRESIDENT. —Are there any announcements to make? a 
W. J. Carrer, M. Am. Soc. C. —On F riday the boat will “Announce: 


| 


‘the foot of alge ei for Lorain, at 9:30 a. M., and returning hice: 


ns Mr. Morpecat.—I wil also state, as to the trip to the manufactur- _ 

ing plants this afternoon, that we would like to accommodate the 
convention in every way possible, to see what they will, but we would a 4 
like them also o to accommodate the Local Committee i in their group- : 

ing. If they want to see the plants i in the same or about the same — 

locality we e would like to put them all together. I think the Local 

Committee has arranged that the members of the convention will 

be received by all except the Refining Works and the National Car- 


bon Works. : If you will leave your names with the Assistant Secre- a 


7 - tary, stating what works you want to see, it will be satisfactory, = 


L. Ververr, Assoc. M. Am. Soc. C. E.—Owing to the unfore- 
seen accident on the Lake Shore Railroad last night, I believe > the the Death of 


result has been in the death of Mr. Charles Wellman, and also Mr. ‘ea 
* Morgan, of The Wellman- Seaver-Morgan Engineering ‘Com- 
pany. I think that as Mr. Seaver, and, I believe, Mr. ‘Wellman are _ 


both sain of this Society, it becomes the Society— 
_ A .—They are not members; Mr. Seaver is. 
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Resolutions MR. VerveER.—I think it p ‘proper er for the Society to express 
(continued). vote of regret at this sad accident. I should like also to. be en- © 
‘lightened by the Local Committee as to whether it would be reper” 


visit their plant to-day, under the circumstances. 


Mr. Morvecal. —I had a telephone message, just before ie 


ing, stating that , under the circumstances, they would not like to 


Mr Ververr.—Then, Mr. President, I think it p proper, and 1 
would like to offer a motion, , that we express a vote of sympathy to 
the firm, to Mr. Seaver and Mr. OW ellman, in that sad occurrence | 
which happened last evening. 
THE PresweNt.—Put your motion in writing. 
Seconded and carried. 
A “Memper.— would like to move that the express 
Secretary, Mr. Hunt, our gratitude for his arduous labor in 
nec nection with the work of the Engineering Congress last year, and 


our appreciation of the manner in which that work has been done. 
Tue Assistanr SECRETARY. —Members of Nominating Com- 
aa mittee should know that their oe be held in Parlor K : at 


8 o’clock this evening. | 


oe 


_ Tue Preswent.—This meeting will please come to wii Ther 


is a gentleman here who has a resolution to offer, 
Me Moore.— —Mr. President, desire to offer a motion that the 


Railway for the courtesies in to mem- 
bers coming to this Convention, which was apparently omitted. 7 7 
Mr. GREEN. —Isn’ t the object of recalling the. meeting to insure 
- that that motion which was passed here—thanking the Local Com-— 
_inittee, hotel people, railway company and everybody else, and every — 
other organization which has contributed to the success of this 
_ Convention here, and to its pleasure—wasn’ t that motion intended to 

cover every one of these, and have them specified by n name when | 
it comes to be written out, as in previous conventions ? Mr. Hunt 
generally made 1 up the list, and looked out that it was ‘all prepared 
beforehand so that it would include every one. The list can be 
made up so that they shall all be included by name individually. — 7 
A MemBer.— —When Mr. Owen made this motion I asked him to 
‘include, the Erie Railway and he replied that it was customary to 
- tabulate the different ones who had tendered courtesies and kind 
reception, and that wel tabulation the Erie— Railway would be 


MR > ‘VERVEER.— 1 at under the circumstances the Erie 


Railroad has such exceptional courtesies that it would 
‘quite appropriate to make a special resolution i in their favor. — 
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EXCURSIONS AND ENTERTAIN MENTS. } 
With that*understanding I will let my motion stand. 

z I think =. certainly are entitled to a — vote | for the courtesy 

Adjourned. 


EXCURSIONS AND ENTERTAINMENTS DURING TH 


SEVENTH ANNUAL CONVENTION. 


‘The arrangements for the Convention were in the hands of the — 


foll slo owing Committees : 


of the Board of Direction: 


CRAVEN, Chairman; 


2. Lewis, On s. -GowEN, 
J. Wineus WarREN Hunt. 


Committee of Local rs: 
A. 


Wn. J. CARTER, 


Harry 


& A Hany, 
By courtesy of the Erie Railroad, a ‘a special train, on wah the 
transportation was, free, was provided | for the members of the Society 
their families from New Yo rk to. Cleveland. The p party left 
New York at 1 P. M. on Monday, June shinies and 1 arrived a at 


Cleveland at 6. 45, A. M. next is 


on all members of the Society and their sr families, good ¢ on any o% 


By e courtesy of the Lake Shore and Michigan Southern Railroad 


‘te In the afternoon of Tuesday, June -_.: he Loeal Committee 
os Erovided carriages s for all members of the for a 


courtesy of the Club, were served 


In the afternoon of June 21st, visits were made = 
t 
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EXCURSIONS AND ENTERTAIN] ME} ENTS. | 
ke of the Sherwin-Williams | ‘Company, the works of the King 


‘Bridge Company, ar and the ie Case School of Applied Science. _ Visits 


were also made by y small parties to the Power House of the Electric 


Street Car Line on Cedar Avenue, the new lift bridge being erected — 

_ for the Wheeling and Lake Erie Railroad, and to several of the 

. smaller i industrial plants of the city. Visits were also made to Luna 

Park and the White City, free admission atid granted by the man- 

In the ev evening there w: was a at the 

"Hollenden | Hotel given by the Local Membership, after which 


was informal dancing, 
On ‘Thursday afternoon, June 29d, visits were made the 
WwW ater- “Works Station | at Kirtland Street, and to various 
a a large attendance. 
; hae: the e evening, a reception was held at the Chamber of Commerce 
under the auspices of the Local Membership, and was attended by a 
large number of members : and invited guests. Informal dancing was 
enjoyed to a late hour. 
On Friday, June 23d, a large party left Cleveland at 9 a. M. by 
: _ steamer for Lorain, Ohio, where they inspected the works of the 
National Tube Company, American Shipbuilding Company, and the 
‘temminele of the Baltimore a1 and Ohio Railroad Company. ~The trip 
was a very pleasant one, lunch was served on board, and the party 
to Cleveland at 5 
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AT THE CONVEN TION. 
DANCE A’ 


The following, 320 members were in attendance 


L. J. Pa. ‘Briggs, Josiah A. New York City 
Rapids, John P.. Lexington, 
Andrews, Horace. Albany, N. Y. Brown, ©. -Indianapolis, Ind. 
Atwood, J. . -Pittsburg, Pa. Sewn, E....New York City 
_ Brown, W. P York City 


W Ww. 8..New York City Brunner, John.... Evanston, Til. 
O .. .Champaign, Til. Burdick, .. Chicago, Ill. 
H. Bayonne, N. Bs Burns, E. C. Jamestown, 
..Toledo, Ohio 


G. T.. | Pa. Pavwtucket | 

Beckwith, Frank, Carter, W. J.. -Cleveland, Ohio 


Wis. Chase, R. D....New York City 
“Bernstein, L ‘Chester, Pittsburg, Pa. 
Morgantown, W. Va Childs, O. W....St. Louis, Mo. 
‘Betts, E.E.. Chattanooga, Tenn. Christian, .New York City 
Beugler, Edwin J.Boston, Mass. “Clark, C. H. ++ -Cleveland, Ohio 
‘Biddle, John. Washington, D. C. Coe, W. W.. .Roanoke, Va. 
Bissell, E...Cleveland, Ohio -Cokefair, F. ‘A.. .Duluth, Minn. 
Blodgett, John... Pittsburg, Pa. Coleman, F. A. _.Cleveland, Ohio 
io Collier, B. 
Niagara Falls, N. Y. Conkling, LL.D. -Cleveland, Ohio 


Brackett, , Dexter.. Boston, ‘Mass. Connor, 
Kans. 


Parkersburg, Va. , Cooper, S. ‘L....Yonkers, N.Y. 

_Breuchaud, a Cowles, W. L.. il. 
 Croton- -on-Hudson, N.  Craighill, W. P., 

Croton-on N. > Albert S.New York City 
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AT’ TEN DANCE CE AT CONVE NTION. 
Craven, Alfred. .New Yo k Ci ty agan, 
raven, Alfre ew York City Gahagan, rooklyn, 

New York City 7 

Croes, J. J New York | City Gast, E incinnati, Ohio 
Cummings, Noth Gates, O. Toledo, 
Pittsburg, Pa. 

Cummings, R. Pittebure, Pa a. Gifford, G York City 
Cunningham, A. Gifford, R. L.. . Chicago, tl. 
Cleveland, Ohio Gillespie, R. H..New York City 

P. .-Woreester, ‘Mass. Goad, C. 

Toronto, Ont., Canada 
Davis, C.. Allegheny, Pa. Goodrich E. P.. New York 
Davis, S. .. Toledo, Ohio Gowen, C. S.... Ossining, N. 
Davis, J. B. Arbor, Mich. Graham, J. M. fork City 
Davis, James L. New York ‘City Gray, William. .New York City 
Davison, G. S. _.. Pittsburg, Pa. Green, - Washington, D. C. 
de ...Pittsburg, Pa. "Green, R. B......Detroit, Mich. 
‘Didier, Paul... Pittsburg, Pa. G reene, , Pittsburg, Pa. 
Meadville, Pa. Gregory, E..New York City 
Douglas, B......Detroit, Mich. Griggs, Julian. .Columbus, Ohio 
-Dunnells, C. G.. Pa. Gudmundsson, G. Pittsburg, Pa, 


‘Dyer, A. J....Nashville, Tenn. 


‘Haines, H. S...New York City 
Edwards, H. Oxford, N. Hall, Julius R. -Bethlehem, Pa. 
Edwards, W. R..Ba Itimore, Md. ‘Bell, W. M. . Parkersburg, W. Va. 


Ellis, John W. Woonsocket, R. I. ‘Handy, _E. A. Cleveland, Ohio: 
Ellsworth, E. Hol yoke, Mass. Haring, James S. Crafton, Pa. 
M., Harrison, C. L.. _New ‘York City” 

Beaver er Palle, Pa. Haskell, E . Detroit, Mich. 


St. Louis, Mo. Hillyer, wee 
Erie, Pa. Port Richmond, N. Y. 
Firth, Elmer Brooklyn, N. Albert J. Cleveland, Ohio 
‘Berlin Heights, Ohio Cleveland, Obio 
Fila a, E. Louis, Mo. Holman, M. L. St. Louis, Mo. 
Floeseh, J. M.. Rochester, N. 
Foster, E. H....New York City Houston, G. N. 
Frazier, Cleveland, Ohio University Park, Colo. 
Frick, Walter. . ..Lewisburg, Pa. Hubbell, C. wW.. . Detroit, Mich. 
Faller, Harry. . . Cleveland, Ohio Hudson H. wW.. Pa. 


Fuller, Pittsburg, Pa, Hughes, W. M. .Chicago, Ml. 
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Humphrey, RI 


Huntington, G. D., 

-Hyde, A. L. Mo. 

Jordan, E. Portland, Me. 

Judson, C. + _. Sandusky, Ohio 


McKer enzie, 


NTION. 
York 

M ar argh, H. J... -Dayton, , Ohio 
Southington, Conn. 


McKenzie, Thomas, 


Jungs, 


East St. ‘Louis, Ill. 
Kelley, W. D...New York City 
Ketchum, M. Ss. Boulder, Colo. 
Kielland, S. M. .. .Buffalo, N. Y. 
Kimball, G. A. aes -Boston, Mass. 
King, H. W...Cleveland, Ohio. 


; Metcalf, Leonard. .Boston, Mass. 


Kinsley, T. P...New York City 
“Kittredge, 
Knapp, L. H.. .. Buffalo, N. Y. 
Knowles, M...... - Pittsburg, Pa. 
Lane, Mow Castle, Pa. 
4 Ledoux, J. W. Philadelphia, ‘Pa. 
Leffler, . Cleveland, Ohio 
Leisen, T. A. .Wilmington, Del. 
Leonard, H. Philadelphia, Pa. 
Lepper, F. W. Cleveland, Ohio 
Lesley, K.. W. .Philadelphia, Pa. 
Lewis, N. -New York City” 
Lillich, Joseph. . Louis, Mo. 
Loomis, Horace. -New York City 
Loweth, F......Chicago, Ill. 
Osear. ¥ ork City 
Lynch, T. D. Pittsburg, Pa. 
Lyon, .Pittsburg, Pa. 


Morrow, J. J.Wa 


N ‘oble, Alfr ed. = New York Fork City 


"MeMinn, J..New York City 


_Maignen, Philadelphia, Pa. 
Manning, R. G...Toledo, Ohio 
Mansfield, R.J .Cleveland, Ohio 

Marple, WwW. M....Scranton, Pa. 
oO. -Lawrence, Kans. 


Maxwell, z _ BR. .. .Newark, Del. 


‘Miller, R. P....New York City 
Minor, E. E. .New Haven, Conn. 
E. A. Cleveland, 
Moore, Robert. .. .St. Louis, Mo. 
Mordecai, A... Cleveland, Ohio 
ashington, D. 
Morse, B. F....Cleveland, Ohio 
Morse, C. M......Buffalo, 
Moses, J ohn C. Cambridge, Mass. 
N auman, G.. Harrisburg, Pa. 
Neff, F. Ohio 
Nelles, G. -Cleveland, 


7 


Nicholon re RB. Ky. 


O’Brien, J. H...New York City 
Rourke, J. F..New York City 
Ostrander, a . Amherst, Mase. 
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“ATTENDANCE 
Parsons, Ww. ‘B. York City: Selby, O. E... Ohio 
Persilliat, Orleans, La. ©. Boston, 
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mith, Oberlin. Bridgeton, 


Pickett D. Wyo. 
Pierson, a. . Kalamazoo, Mich. 

Polk, W. A.....New York City smith T. Guilford, 
Potter, New Y ork City. er Cleveland, Ohio 
Potter, ©. L.....Duluth, Minn. 


Spielman, ‘hicago, Ill. 
Potts, ‘Clyde. . City Staley, Cady... ‘Cleveland, Ohio 
roctor, R. F....New York City 


Stanton, R. B...New York City 


; Stern, E. W ae ew York City 
Quines, ©. F.....Chiecago, Il. 
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Stewart, C. B....Madison, 


Stowe, C. B....Cleveland, Ohio 

Strehlow, O. E.South Bend, Ind. 


Rafter, G. W. Roch Rochester, N. 
Ray mond, -Towa ity, Ta. 


Strobel, C. L. .-Clev eland » Ohio 


any, N. Y. 
G. F.. Boston, Mass. 
Pittsburg, Pa. 


-Riegler, Allegheny, Pp a § 
Riggs, M. Toledo, Ohio 
Ripley, T. M... - Marietta, Ohio 


Badin, Cleveland, Ohio 
Robinson, A. W. 


her, G. A... N. Y. 
A. N......-Urbana, Il. 
Thacher, Edwin. New York City 


Montrea al, Que., Theban, J. G....New York City 
Rockw ell, S... leveland, Ohio Thompson, B. .Atlanta, Ga. 


Ruple, C. P.. -Cleveland, Ohio Thompson, 

Russell, R. Brooklyn, N. Y. = Newton Highla lands, Mass. 
homson, T. K.New York 


Sault Ste. Marie, ‘Mich. Niagara F Falls, N. 
Sample, John H. Cleveland, Ohio Tilden, .Ann Arbor, Mich. 
‘Sanderson, J. G . .Seranton, Pa. oensfeldt, C.St. Louis, Mo. 
‘Schneider, C. C. 
G. Jr. Chicago, Ill. Travel, W. B..New York City 
Searles, W. Cleveland, Ohio [ribus, L. 


New Y ork City 
Seaver, Cleveland, Ohio Tucker, L. W.. 
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a an 0. White, T. T. 8. .Boaver Falls, Falls, 


Brooklyn, N x. Whited, wW.. .Pittsburg, Pa. 


Van Clev Wiggin, Pittsburg, Pa. 
Niagara ‘Falls, N Wileoek, F 

Va an Suetendael, A. O., 


WwW illiams, G. S., 


York City Wi isner, - Detroit, Mich, 


OW alker, J. M. Youngstown, Ohio 


Walker, J. W.. .. Pittsburg, Pa. ‘Wrentmore, C. 
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..Day ‘ton, Ohio Wi Vright, .Cley reland, Ohio 
W atson, W. J. +Cleveland, Ohio 

Wendt, E Pittsburg, ates C and, Ohio 


West, O. J. Chicago, ‘Young, C. G.. -New York City 


hipple, G. -New York City = 
White, L... “Zeller, an. 


. Brooklyn, N. Y. _ Zeller, A St. Louis, Mo. 
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> ANNOUNCEMENT 


‘The of the Society is open from A. M. to 10 


every day, except ot Sundays, Fourth of July, Thanksgiving Day and 


MEETINGS. 


Wednesday, September 6th, 1905.—8. Pp. M—A regular busi- 7 
els will be held. Ballots for membership will be canvassed, 
coal and a paper, by Edwin H. Warner, M. Am. . Soe. C = 
“The Hydraulic Plant of the Puget Sound Power Company,” 
be presented for discussion. 


_ This paper was printed i in Proceedings for May, 1905. 

Wednesday, 


“September 2oth, 1905.—8, 30 p. M.—At this meet- 
ing a paper entitled “Notes on the Improvement of River and Har- . 
bor Outlets in the United States,” by D. A. Watt, M. Am. Soe. CO. E., . 
be presented for discussion. 


This paper was printed i in for May, 1905. 


Wednesday, October 6th, M—A regular business 


meeting will be held. Ballots for membership will be canvassed, © 


‘and two p: papers will be presented for discussion, as follows: “Some — 
‘Specialties of the System for Flushing the New Sewers of the City 
of Mexico,” by ee M. Am. Soe. C. E., and “The Wal- 
worth Sewer, Cleveland, Ohio Walter C. M. Am. 


Both these papers are > printed in this number of Proceedings. _ 


"Wednesday, October 2 2oth, 1905. —8.30 P. —At this meeting 
a paper r entitled “An Exam ple of the Legitimate Use of ‘Water for 


‘Domestic Purposes,” by KI Cooper, Jun. Am. Soc. E,1 will be 


"4 


‘This paper is } printed 3 in this number of Proceedings. 


PRIVILEGES OF LOCAL SOCIETIES EXTENDED TO MEMBERS. 
THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 


‘The Boston Society of Civil Engineers will welcome any iia a 
of the American Boctety of Civil Sagiaeers at its library and reading 
room, 715" Tremont Temple, Boston, which is open on week ioe | 
. from 9 a. M. to 5 Pp. M. - Members will also be welcome at the meet- 
ings, which are held in the same building, on the evenings of - the ag 


Je fourth Wednesday i in J anuary, and the third Wednesdays | of other 


months, except J July and August. 


entitled | 
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ANNOUNCEMENTS. 

“thes rooms of The St. Louis Engineers’ Club are in the business 

| ain of St. Louis, and visiting engineers are cordially invited to 

them for mail, telephone service, information, ete. 

‘The courtesies of The Engineers’ Society of Western me 


have been extended to members of the American Society of Civil En- 


gineers. ‘The rooms of the Society, 410 Penn Ave., Pittsburg, 
are open at all times, and meetings are held as follows, except dur- 
July and August. Srction, Third Tuesdays; CHEMI- 
“CAL Thursdays following third Tuesdays; MECHANICAL 
Section, First Tuesdays; . STRUCTURAL SECTION, Fourth Tuesdays. 
‘The Western Society of Engineers, Monadnock Block, Chicago, 7 
TIL, tenders to ‘members | of this Society the use of its rooms and 
facilities, together with the good offices of its Secretary and of a 
committee appointed for that purpose. 

_ The Civil Engineers’ Club of Cleveland, Ohio, invites members of 
thie Society to make use of the Club rooms, at any time when in 
Cleveland. Cards will be furnished on application to the Secretary, 
Mr. J.C. Beardsley. 
"The Engineers’ Club of Central Pennsylvania has established new 
quarters at the corner of Second and Walnut Streets, Harrisburg, 
-Pa., and desires to extend the courtesies of the Club to visiting mem- 
bers of the American Society o of Civil — 


IN IN THE : LIBRARY. 


— anuary, 1902, the 1e Secretary wa: was authorized to make searches 


ssed, 


to the Society for the extra ‘walk required. - Since that time man any 
such searches have’ been made, and bibliographies and ot other infor-— 
= The resulting satisfaction, to the members who have made 1 use of 
the resources of the Society in this ‘manner, has been. expressed fre- 
ie quently, and leaves little doubt that, if it were generally known a 
the membership that such work would be undertaken, many would 
avail themselves of it. 
2 ‘The @ cost is trifling, compared with the value of the time of an 
engineer who looks up such matters himself, and the work can be 
> performed quite as well, and much more e quickly, by persons familiar 


ae Copies of all lists of references are filed, ‘80 that in “many cases 


it is only necessary to make a typewritten copy, which reduces the 
costofsearchestoaminimum. 
In asking that such work be undertaken, members should a 
clearly the subject to be covered, and whether references to general 
books only are desired, or whether a complete bibliograp hy, involv- 
ing search periodical literature, is is desired. 
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“THE TECHNOLEXICON OF THE. SOCIETY OF 


At the request. of Dr. ‘Hubert Jansen, Editor-i -in- -Chief fof he 


con of Verein Deutscher Ingenieure, the following 


announcement is made: 
the compilation of this universal dictionary for 
translation purposes, in English, German and French, commenced 


in 1901, about two thousand firms and individual collaborators, at 


‘home and abroad, are assisting at present. 
_ “Up to June, 1905, 2 700 000 word-cards have been collected. To 


these will be added the hundred thousands of ecards that will eal’ 
- from the working out of the original contributions not yet taken in 
>. The “eontributions have been called in since aster, 1904, 
and most of them have already ¢ come » in (1 480, up to June, 1905). 


The Editor- in-Chief will be ‘atonal to give any further informa- 
tion wanted. Address: Technolexicon, Dr. Hubert Jansen, Berlin 


‘ 
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ACCESSIONS TO THE LIBRARY. 


ACCESSIONS TO THE LIBRARY. 


*F rom May 10th to August 2d, 1905. 


DONATIONS. 
PROPERTIES OF om. SECTIONS. 


A Reference Book for ‘Structural Engineers an 
John C. Sample. Cloth, 9 x 6 in. illus., 7 7+ 121 pp. New York, 
McGraw Publishing ‘Company, 1905. 5. $3. 


‘This work tables of and of gyration 
built sections, examples of sections selected from monumental structures, unit 
stresses, safe loads for columns, plate-girder design, design — in timber, etc., | 
with only sufficient text to explain their application. It is hoped the designer 
B} will be able to select directly from the tables here given such sections as will , 
meet his special requirements, thus saving the energy ordinarily spent in pre- 
liminary figuring for more important parts of design. It has not been con- | 
sidered to be within the 8c ope of the book to treat the ‘subjects involved from 
a theoretical standpoint. It is stated that all values have been calculated and 
_ checked independently. The author has aimed to confine himself to those 
_ sections which are necessary to good design and suc h shapes as are carried in 
stock by most large structural steel plants, it being the desire to avoid unneces- 
sary refinements. Common usage will account for the appearance of some of 
these sections. Properties of patented sections are omitted. Where possible 
all controverted points have been avoided. There is a diversity of practice as 
to how much the back to back of angles should exceed the width of the plate 
for plate girders and columns, the practice being about equally divided between 
4 and % in. The author has used 14 in. for all sections with less than 42-in. 
plates, since this is on the safe side for those using % in. It is stated that 
with the exception of the chapter giving safe loads of columns, the material is 
_ general and capable of being applied to any specific ation. . The book contains: 


a table of contents, but no index. | it sts 


SKETCH PORTFOLIO OF RAILROAD STATIONS. 


From Original | Designs. ‘Bradford L, Gilbert. “Cloth, 18 
10, illus., unpaged. New ork, Railroad Gazette, 1 1904. $3.25. 25. 
(Donated by the author and publisher. 


— The preface states that this volume is a collection of designs and ioe 
ine black and white, illustrating the evolution in railroad station =a 


The majority of the drawings are reproduced necessarily on a greatly reduced 
‘scale. No attempt has been made to provide a text-book, the object being to — 
indicate briefly, though comprehensively, what has been accomplished in the — 
beautifying of railroad stations, and to encourage further progress in this direc- 
tion. The first edition of this work was issued in 1895. The present edition 
also contains a_ supplement, giving recent examples of railroad station archi- 


tecture, particularly of cement construction, bringing the work down 


LES MINES | ET | LA -METALLURGIE, 


. Y Exposition du Nord de la France (Arras 1904). Par Ed. 
Lozé. Paper, 13 x 9 in. .. illus., 15 + 400 pp. Paris, Yee Ch. 


Dunod, 1905. 18 frames, 


‘In this work the author aims to. give an ace ‘ount. of this e exposition in that 
which concerns mines, principally the coal mines of Pas-de-Calais, the metal-_ 
lurgy of the region, the machinery, materials and products of these great 

industries, and the mineral wealth of Algeria. An attempt is made to show 

the progress realized and at the same time give more especial attention to the 
preparation, processes and results. Most of the exhibits, especially those of 

the great coal mining companies, metallurgists and of the manufacturing houses, 

their work, inventions and adaptations, show their financial, technical, social and 

economic power. The question of transportation, particularly important for 

industries with heavy and cumbersome products, has been developed. The 

author intended to observe a methodical classification in the contents of his 

work, but, as this of necessity is not always possible, he has prepared an 

index of seven and a half pages. 


 *Uniess ‘other otherwise specified, books in’ this list have been by the 
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-JAHRBUCH FUR DAS EISENHUTTENWESEN ; Ill. JAHRGANG ve a 


Fortschritte auf allen Gebieten des Eisenhiittenwesens im Jahre © - 
1902. Im Auftrage Vereins deutscher Eisenhiittenleute bear- 
~ beitet von Otto Vogel. Cloth, 10 x 6 in., , illus., 16 + 465 465 pp. Diis- 
seldorf, A. . Bagel, 1905. 10 ‘marks. 


is a to Stant und Eisen, and is a review of 
and foreign periodical literature on the iron-works industry of the year 1902. 
In preparing this volume, the editor has reviewed not less than 134 technical, 
scientific periodicals, the greater part of them being in a foreign tongue. The 7 
number of entries, being 1800 in the first volume and 2000 in the second, _ 
have increased to 2600 in the third volume. Besides simply giving the source 
of the articles, illustrated abstracts are given for those of particular importance. 
by subject; and there are author and subject 
indexes, both included in forty pages. 


OSBORN’: S TABLES OF MOMENTS OF INERTIA; 
And ‘Squares of Radii of Gyration, to which have been added 

of the Working Strengths of Steel Columns, the Working 
* - Strengths of Timber Beams and Columns, Standard Loads and Unit 
a j Stresses and Constants for Determining Stresses in Swing Bridges. 7 
Fifth Edition, revised. Leather, 7 x 5 in., illus., 184 pp. Cleve- 


The pretace. since publication of the fourth edition in 1894, 
the various mills have adopted uniform standards of shapes which nearly all | 
- varied somewhat from those used in the tables. This considerably decreased the — 
usefulness of the tables as they then existed. In the present edition the tables 
4 : of moments of inertia and squares of radii of gyration have all been completely 
refigured, using the present standard mill sections and shapes, combining 


them in accordance with present designing practice . The 


root, swing bridges, rivets, web plates and timber beams, have _all been pre- 
served ; some of the matter now obsolete has been omitted and in its place — 
_ there have been included tables of the safe working strengths of soft steel and 
medium steel columns, of standard loads and unit stresses for bridges, of tim- 
ber columns and of bridge weights. There have also been included a few pages 
of historical and other Statistics concerning the of the world. 


Of 


Henri Moissan. ‘Paper, 10 x 6 i in., illus., 138 + 535 pp. Paris, 
‘Vve. Ch. Dunod. 18 francs. 


The author ‘proposes to put into the hands engineers and ‘manufacturers: 


iy 


a8 treatise giving complete information on thermo-electric manufactures. It is 
; stated that the use of the electric furnace, capable of a temperature of from — 
2000 to 3500°, for a long time confined’ to laboratory researches, has now 
extended to factories. author is attempting to show in a manner as 
: “@ accurate and technical as possible the advantages that the electric furnace § 
= _-Bresents over the processes generally used in metallurgy. He has treated in 
: detail electro-siderurgy or thermo-electric manufacture of iron and steel, which, 
= = & is stated, tends to be substituted to-day for the ordinary blast furnace and 
— converter. ‘The Keller, Gin and Stassano processes are considered. The thermo- 
=> | phosphorus, arsen are also studied from the beginning. Glass, carborundum, 


phosphorus, arsenic, baryte, etc., are among the products prepared to-day by ‘ 
the electric furnace. A number of recent industries are described, and the a 
question of the use of electric energy as a source of heat has been reviewed. — j 


There an index of seven pages. 


_GAS- ENGINES AND PRODUCER. GAS PLANTS; a 


Practical “Treatise Setting Forth the Principles of 
ie --Engines and Producer Design, the Selection and Installation of an | 
‘Engine, Conditions of Perfect Operation, Producer- -Gas ‘Engines 
Ja 
@ 4 $ 


ee 


~ 
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and their Possibilities, the Care of Gas-Engines and Producer- Gas 
Hint, with a Chapter on Volatile Hydrocarbon and Oil Engines. 
“i E. Mathot; translated from the original French manuscript 
2 WwW aldemar B. Kaempffert. - Cloth, 9 x 6 in., illus., 314 pp. New 
+e York, The Norman W. Henley | Publishing Company, 1905. $2.50. 7 


It is the purpose of this work, , according to the preface, the 

; ‘more elementary precautions to be taken in the care of an engine operating ~ a 

si under normal conditions, and to explain how repairs should be made to remedy 

$ the injuries caused by accidents. Engines which are of less than 200 horse- 
power and which are widely used in a small way are studied. The relative 

i cost of different kinds of motive power is considered, the net cost per horse- 
power is examined in each case in order to show which is the least expensive - 

- method of generating power in ordinary circumstances, disregarding special rea- _ 

: sons which may favor one or the other. There is an index of about nine pages. 


‘THE MODERN MODERN ASPHALT PAVEMENT. 


By Clifford Richardson, Assoc. Am. Soe. C. Cloth, 9 x 6 in., 


illus., 7 + 580 pp. New Y ‘ork, John Wiley « & Sons, 1905. * Donated 


pr preface states that the ‘present for a rather wide 
s - class of readers, necessarily includes a large collection of data in regard to the . 


{ 
eS chemistry of asphalt and the technology of the industry which is of interest 
a only to civil engineers, asphalt experts and those who have made a special study 2 
i of the subject. The general reader is recommended to omit the chapters con- 
' 7 taining these data or to confine himself to the résumés of them which are pre- 
: sented at the end of each. It is stated that the property holder and the tax- 
* payer will find conclusions that will prove of interest to them relating to the 
| construction of pavements and the causes of their deterioration. The relative 
merits of various asphalts for paving purposes are given in a compact form, 
d \ and the importance of the action of water on asphalt is considered. The résumé 
ibining . i at the end of each chapter is intended to furnish the reader at a glance with 
| . an opportunity of determining whether the details in that chapter appeal to — 
ite interest and intelligence. There is an index of seventeen pages. 
and SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION. 
Proceedings of the Twelfth Annual Meeting held in St. Louis, 
— oo ae Mo., September 1-3, 1904. _ Edited by C. F. Allen, F. W. MeNair, 7 
M. S. Ketchum. | Cloth, 9 x 6 in., 40 + 253 ‘Pp. - New York, En- 
gineering News Publishing Co., 1905. $2.50. 
This work ‘contains the constitution and list of members and on, 
The Outlook for Engineering Education, by. C. F. Allen; A Practical Method of 
Paris, | Instructing Engineering Students in the Biography and History of their Pro- 
fession, by Robert Fletcher; A Business Proposition, by J. A. L. Waddell; The 
b > Crowding of the Curriculum, by A. C. Humphreys; The Extension of Engineering 
sturers: Investigational Work by Engineering Schools, by N. Talbot; Industrial Cata- 
it is oe logue Library, by J. G. D. Mack; Report of a Committee on "Requirements for 
- from Graduation, by W. G. Raymond ; Field Work in Civil Engineering at Iowa State 
s now 2 College, by Anson Marston ; The Naval Academy as a Technical School, by I. N. 
ner as : Hollis; Report _of the Committee on Technical Books for Libraries, by C. F. 
urnace 


Burgess ; ; The Preparation of Engineering Text Books, by E. H. Powell; Abso- 
ted in is lute and Gravitational Systems of Units, by E. R. Mauer ; On Teaching Calculus 


which, _ i: to Engineering Students, by B. F. Groat ; Work of the Dean of the Faculty of 

-e and a, the Massachusetts Institute of Technology, by A. E. Burton. _ There is an index | 

1ermo- of three and one-half pages. 


ELECTRIC RAILWAYS. 
Theoretically and Practically y Treated. By Sydney 


and J. D. Keiley. Cloth, 8 x 6 in., illus., 285 pp. New York 
D. Van 1 Nostrand Company; London, Arel “Archibald Constable and 


well as from a practical standpoint, so as to produce a book which could be 
— used as a text in technical institutions as well as a general engineering refer- 


‘Tt has been the aim of the authors to treat the subject from a theoretical as _ 
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ence - pook for those interested in railway problems. With this aan in view, 
the use of calculus has been avoided, the differential coefficient being used but —_ 
occasionally. Where calculus methods appear, the same formulas are expressed | ay 
in addition in algebraic form. _ Realizing» the extent of the traction field and = 
the great demand for information conce rning rolling stock, the volume has been 
restricted to that part of the subject. There is an index of five pages. ’ 


EXPERIMENTAL RESEARCHES THE FLOW OF STEAM THROUGH 

A. Rateau; 4 authorized by H. Boyd 
loth, 8 x 5 in, illus., 4 76 pp. New ‘York, D.. an ‘Nostrand 


The preface states that rapid advance in the of the steam- 
turbine, within the last few years, has necessitated the re-investigation of steam — 
from the point of view of velocity instead of pressure, of kinetic energy instead 
of potential, of the friction of rapidly moving bodies against a vapor instead of 
a lubricated surface, of the balancing of parts so that they shall revolve about | 
their center of gravity, and of numerous other questions which are but begin- 
- ning to make themselves felt. The available data are few, and practically all _ 
7 the information is scattered widely through the pages of French or German 
scientific magazines. Of all these, the fundamental problem is the proportioning 
of the nozzles or passages which shall permit the steam to transform its pres-_ 
_ sure into vis viva. This translation has been made of the experiments under- 
taken by Professor Rateau on this feature of steam-turbine design for those 
who have neither the time nor the inclination to study them in the original. 
The appendix contains ‘a s Seetoaragay for those wishing to make a further study 


A Short Course for a Students. By James E . Boyd. 


Cloth, 8 x 5 in., 6 + 54 pp. ~ Columbus, Published by the Author, 


KRt& stated in the preface that the purpose of this book is to present those 
portions of differential equations which are most used by engineers. It was 
_ written with reference to the needs of two classes of students; those who take 
_ the subject as a preparation for the study of mechanics, and students in elec- 
_ tric al engineering who are already well grounded in the physical ideas involved — 

in the electrical problems. The former take the first three chapters, omitting | 
the electrical problems; the latter complete the book. ‘The examples were pre- | 
pared with the double purp)se of illustrating the text, and of affording a review 
of some of the more important operations of the calculus. Answers are given 
and stress is laid on the importance of verifying results. In the problems, the 
physical and use of the arbitrary constants are kept prominent. 


POCKETBOOK 
A Compendium of the Gasoline Automobile. By E. W. assay 8 
Leather, 5 x 3 in., 8 + 329 PP. Cincinnati, The Gas Engine Pub- 


The author's purpose this book has been to ‘place before the 
signer and the operator, in a brief manner, a few general notes on the design | 


: and the operation of the gasoline automobile. It is his desire that this work 

‘shall be a standard of reference for those interested in the subject. It is stated 
that a number of points regarding automobile construction have been — 
omitted because it would make the book too bulky as a pocketbook. _ There " 
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an index ten pages. 


‘THE CEMENT- WORKER’ s HAND- 

‘Covering more than Fifty Most — Subjects on ot 


and its Uses i in Construction. Compiled by W. H. Baker. Cloth, 


6x4 in., 86 PP. Published d by the Author. 50 cents. i. 

The eitiane states that this work contains the results of twenty years of 
experience, and is written for the workman. The author aims to make this 


little book so simple, so clear and fundamental that the farmer a others not 


| 
4 
| 


: familiar with cement may do ry of their own work, confident of success, while 
the more difficult work in this line must of necessity go to the regular cement 
worker or mason. The contents are: Introduction to Commercial Hydraulic 


% Cement; Mortars; Concretes; Cast Masonry, Stationary and Portable; Practical a 


And pp. ‘Ne ew York, 


This volume contains, in addition to an appreciative ‘een of the great _ 
inventor, a large amount of collateral information, relating to the literature, >, 
education, industrial conditions, ete., of the Scotch people. The narrative is_ 
told under the following chapter headings: Childhood and Youth; Glasgow to 7 
- London—Return to Glasgow; Captured by Steam; Partnership with Roebuck ; | 
Boulton Partnership; Removal to Birmingham ; Second Patent; The Record of 
the Steam Engine sas att in Old Age; Watt, the Inventor and Discoverer ; Watt, — 


2 


E dited by Charles” Carroll Brown, M. Am. E. Third 
edition, revised and enlarged. C ‘loth, 9x5 ‘in,, illus. , 369 pp. 
Municipal Engineering Company, Indianapolis, 1905. $3. 


Tes The — ‘in that in this the are 
and a full statement is added of the use of concrete in buildings, in solid and 
hollow concrete walls, in hollow cement building blocks, in floors and in various 
forms of reinforced concrete construction. The latter treatment is extended to 
bridges, arches, culverts, ete., in amplification of and addition to what has 
appeared in early editions. The introductory chapter is revised in view of the 
great advances in the cement trade and in the uses to which cement is put. In 7 
the chapters on testing cement, on specifications for cement and for its use, on> 
the uses of cement and on testing laboratories, additions have been made to 
cover the latest developments in the technical societies, in the use of cement _ 
public and private work, large and small, and the best new things in specifica 
tions and descriptions of method.* A new chapter is inserted on the manufac- 
ture of cement, with descriptions of the various methods and machinery in use 
in this country. The general features of each chapter, with the above exceptions, 
are the same as in the first edition. There is an index of about six pages. _ 


By Alex C. M. 


are use of students outside of the class-room in 
allio for examinations. The author hopes to be able to develop from 
ae and supplementary notes a text book on the business features of engineer- 
3 ing practice, based upon his experiences in the fields of Engineering and Busi- 
= as to the matter, and upon his experiences in the class-room as to the 
Most efficient methods, to be used in presenting this matter to engineer-stu- 
dents. The contents are: The Point of View; Notes on Contracts; General 
Notes; Accounting; Repairs and Depreciation ; Accounting as Applied to Depre- | 
ciation : Systems of Classification—‘‘Taxes”’; Analysis of a Balance Sheet; Ana- 


Third Edition, Revised and Enlarged. 7 Cloth, 9 9x 5 in. 735 pp. 
7 i, Municipal Engineering Company, 1904. $. 
the introduction ‘to this. edition we are informed that expansion in 
. the cement industry has necessitated a new edition of this work. The pressure 

upon the pages has made advisable the separation of the two parts of the book 

so that now the ‘‘Handbook for Cement Users” is published separately from the 

“Directory of American Cement Industries.’ 

The contents are: + Introduction ; Explanation of Reference Notes; Descrip-_ 
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_ tions of Works: ee ‘Companies’ Names Not Now in Use; American Cement > 
ist Directory of Cement Brands; Directory of Sales Agents; Geo- 


graphical List of Cement Manufacturers ; Foreign Cement Trade; Dealers in 
Cement; Contractors and Other Users of Cement; Artificial Stone, Hollow Con- — 
_erete Blocks, etc.; Engineers and Other Supervisors of the Use of Cement; 
- Cement Tests and Analyses, Engineers Designing Cement Plants; Machinery and 
Supplies for Cement Plants, Machinery and Tools for Cement’ Users; Plaster | 
Manufacturers; Lime Manufacturers ; Dealers: in Lime and Plaster ; Show- 


Text-book for a Short M. 4 
Soc. C. E. First edition. Cloth, 9 x 6, illus., 12 + 573 pp. New ; 
York, John Wiley & Sons, 1905. 


preface states. this. text- book. is designed primarily for the c: cadets 


of the U. S. Military Academy. The Academic Board of the Military Academy 
a since its origin, provided for a short course in civil engineering. The aim 
of the course is to teach the cadets the general principles governing the con- — 
7 struction of engineering structures without any attempt to make them a 
ists. In this course it has been necessary to avoid elaborate details and also 


= 


“a to omit some of the branches of what is now classed as civil engineering in 
1 contradistinction to electrical, mining and mechanical engineering. The chap-. 
my ter headings are: Classification of Stresses and Longitudinal Stress ; ae 
a and Torsional Stress; Flexure or Bending; Beams Fixed at the Ends ‘and Curve > 


% of Mean Fiber: Continuous Beams, Horizontal Shear, Combined Stresses, and 
: - Eccentric Loading; Moving or Live Loads on a Beam; Columns; Rivets and. 
7 Pins; Solid-Built Beams, I Beams, and Plate Girders: Determination of Stresses 

by Analytic Methods in Simple Trusses Resting on End Supports and Carrying . : 

, Uniform Dead Loads; Effect of Moving Loads upon Trusses with Parallel 

- - Chords; Graphic Method of Determining the Stresses in a Truss; The Graphic 
1 Method Applied to Parallel Forces; Solution of Trusses Continued ; Masonry — 
+ Dams and Retaining-Walls; Masonry Arches; The Pressure and Flow ‘of Water ; 
+ « Timber; Metals; Natural and Artificial Stone; Masonry ; Foundations; Bridges; 
Trussed Roofs and Floors; Highways ; ‘Water Supply ; Sewerage. There is an 


OFA HOUSE. 7 


Harvey_ B. Bashore. First edition. Cloth, 8 x 5, pl, 6+. 
108 3 pp. New York, John Wiley & Sons, 1905. 


q 


The author’s s ‘aim in this work is to point on ~~ way “to make the country | 

.as healthy as the city,” and in this little work he has endeavored to lay down 

— directions that will ensure the sanitary construction and maintenance of small | 

he country houses and camps. The chapter headings are: The Location; The _ : 

House; The ‘Water Supply ; The ‘Disposal of Waste ; The 
> ‘Summer Camp. 


THE COMMERCIAL MANAGEMENT OF ENGINEERING WORKS. 


By Francis G. Burton. Seeond Edition, Revised 
: Enlarged. Cloth, 9 x 6 in., 15 + 432 pp. Manchester: The Scien- 


 tifie Publishing Co., 1905. 12 shillings, 6 ‘pence. 


: In preparing a second edition of this work ne author has endeavored to 
— “give proper consideration to the many discussions and treatises which have 
_ _ been published during the last few years on the subject of “Engineering Man- 7 
agement” and “Engineering Cost Accounts.’ 
Companies Act of 1900 is given in full. of 
estimates have been introduced and a new cage on cost accounts has been — 
“The contents are: The Directors and Secretary ; The Auditor ; The Gen- 
eral Manager ; The Draughtsman and Subordinate Officials—Reauisitions 
Materials ; Purchases and Inspection of Materials Receipt of Materials and 
Passing of Invoices, etc.; Cost Accounts—Recapitulation of Arrangement for 
Pa Purchases; Sales Department ; The Correspondent and his Duties; The Pre- 
paration of Estimates ; Tenders sent out—Orders Received; Drawing Office 
= _ Orders for Work—Stock Orders; Alternative Plan of Register—Alteration of 
Drawings and Patterns—Filing Drawings ; The Works Manager and His Duties 
—Dealings with Workpeople; Wages Accounts—Issue of Materials—Stores 
Books and Returns ; Cost 


i 
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Forms « of Cost Accounts ; Profit and Loss Account 
Charges ; Alterns Tools; Goods Manufactured for Stores and Warehouse— 
Be Travellers’ and Special Expenses; Sales in Commercial Books; Reports to 
“- Board—Diagrams ; Stocktaking—Branch Houses—Customs and Shipping Regu- 
lations—Reserve Funds; Appendix—AIndustrial There is an — 


- PRACTICAL ALTERNATING CURRENTS AND ALTERNATING CURRENT TEST 


e.  s*iBy Charles F. Smith, Assoc. M. Inst. C. E. Cloth, 9 x 6 in, 
-illus., 457 pp. Manchester, Scientific Publishing Co. shil- | 


This work is a companion volume to the author’s “Practical Testing of 
‘Dynamos and Motors.” The preface states that it deals in an elementary and 
‘ practical manner with the principles of alternating currents and alternating-— 
current machinery. It is hoped that it may prove of special use to students 
oe technical schools” and colleges in connection with their laboratory work and 
see to young engineers engaged in handling or testing alternating-current machin- 
‘.. ery. The chapter headings are: Alternating Electromotive Force and Current; 7 
Impedance ; Power and Power-Factor; Virtual Value of an Alternating Current ; 
—-Bfect of Capacity; The Transformer; Alternators; Synchronous Motors; The 
a _ Polyphase Circuit ; The Rotary Converter ; The Induction Motor; The Analysis 
of Alternator Curves. | There is a double column index of five pages. an 
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Inst. of Washington. 41 vol. 

t Southern 1 R Co. hicago & North ‘Western R Co. 
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Am. Inst. of Mining Engrs. 2 bound bound vol. 
vol. City Record. 2 bound 

Am. Iron and Steel Assoc. 1 vol. Coll. Degli Ingegneri Arc! Arch. it in  Pal- 
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Arnold, B. J. 1 bound vol. Col. Agri. Coll. pam. go 
Assoc. of Civ. Engrs. of  Colo.—Agri. Exper. Station. pam. 
Comitato “Pro Roma Marittima.’ i 
Assoc. of Ry. Supts. of Bridges & 
Bldgs. 1 vol. Conn. —Highway Commr. 1 vol. 
Atlanta, Northern ‘Ry. Co. Conn.—State Board of Health. Pan pam. 


4 par Conn. Soc. vol. 
Atlantic Birmingham Ry. Co. Connor, E. 


Atlantic Coast Line R. R.Co. 1 pam. Elkins, S. B. 2 pam. 
Australasian Inst. of Min. Engrs. Elsberg, Nathaniel A. _1pe 


B ol. “Ma. Eng. Assoc. ot South Wales. a 
‘eee & Ohio R. R. Co. 3 pam. Engrs.’ Club of Philadelphia. — 1 pam. 7 
Bangor & Aroostook R. R. Co. 1 pam. Erie, Pa.—Commrs. of Works. 
Bay City, Mich—wWater Dept. 1 pam. 1 pam. 
_ Bituminous Coal Trade Assoc. 1 pam. a Geneva, N. Y.—City Engr. | 
bound vol. 
Soc. of Civ. Engrs. pam. Great Britain-— -Patent Office. 1 14 ‘vol. 
Brinckerhoff, H. W. 1 bound vol. pam. 


Brit. Assoc. for the Advancement of Hadfield, R. a 2 vol. va 
Sei. 1 bound vol. Hains, P. C. 2 bound vol, 
Brit. Assoc. of Water-Works Engrs. 1 Halifax, N. S.—City Engr. 
Brit. Columbia—Minister of Mines. 1 Haverhill, Mass. —Board 
Brit. Fire Prevention Comm. 1 pam. Hewett, Alfred. 1 vol. 
Bruce and Johnston. pam. Hill, W. R. 1 pam. 
Caledonian Ry Co. 7 pam. Holyoke, Mass.—Board of 
Cambridge, —City Council. 1 st tis 
 ....* _Tll.—Bureau o abor Statis tics. 
Surv. 14 vol. bound vol, 
Canada—Dept. of the —R. R. & Warehouse Comm. 
Canadian Soc. of Civ. Engrs. 2 pam. Soc. of Engrs. & Surv. 
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Surv. 1 bound vol. Ven Ontario School of Practical Sci. 1 vol, 


‘Indian Midland Ry. Ltd. 1 pam. Pacific Northwestern Soc. Engrs, ee 
Inst. of Civ. Engrs. bound vol. 8 pam 
Inter. Assoc. of Municipal Electricians. bound vol. 
1 bound vol Potts, Clyde. 2 pam. 
Iowa—R. R. Commrs. 1 bound vol. Providence, R. I.—City 1 pam. 


— State Coll. 1 pam. Rafter, G. W. 1 pam. <i 
Jac ksonville. Fla.—Board of — Rh Rhode Isiand—Dams and Reservoirs, 
for the Waterworks Impvt Commr. of. 1 vol. 


Bonds. 1 pam. Royal Society of Canada. 2 vol. 
Japan—Imperial Barthquake Invests Salem, Mass.—Water Board. 1 pam, 
gation Comm. 1 vol. San Francisco, Cal.—Board of 
John Crerar Library. 1pam. visors. 1 bound vol. 
Junta de Obras del Sells, C. De G. 1 pam. 

—— Smithsonian Inst. 1 bound vol. 


Kansas—State at Indus- Smythe, R. M. 1 bound vol. 


tries. 1 bound vol., 1 pam. — Soc. of Engrs. 3 bound vol. in 
Lake Shore & Mich. ‘Southern Ry. Co. of Naval Arch. & “Marine Engrs. 
1 pam. bound vol. 


Superior Min. 1 vol. 
Lange, Gunardo. 1 vol. 
Lewis, Nelson P. 1 pam. ke 


Somerville, Mass. —City Clerk. 
Somerville, Mass.—Water Commr. 
‘Lochridge, E. E. 1 pam. 
Lowe Bros. Co. 1 bound vol. Squier, G. 2 pam. 
‘Lowell, Mass.—Water Dept. 2 pam. Svenska Teknologforeningen. pa 
Lynn, ——Board of Public Works. Tait, A am. 
pe U. S. Bureau Education. 1 bound 
Madison, Wis.—R. a Commr. 1 U.S. Bureau of Forestry. 4 pam. 
‘bound U. S. Bureau of Labor. 2 vol. 
“Manchester, N. H. —Board of “Water 


Commrs. pam. U.S. ~Chf. of. Engrs. “1 pam., ¢ 


-Mass.—Met. Water & Board. 
Mass.—R. R. Commrs. 1 bound vol. 


Chf. of Ordnance. 1 bound 
U. S. Commr. of Patents. 2 vol. 
U.S. Corps of Engrs. 1 pam. an 

. Dept. of Agriculture. 4 pam. — | 


Medford, Mass.—Water and Sewer U. S. Div. of Foreign Markets. = 
Commrs. 1 U. S. Engrs. School. 2 pam. 
Met. Ry. Co. 1 pa U. S. Geol. Survey. bound vol., 14 
Technic. 1 pam. . S. Interstate Commerce Com 
Miller, P. pam bound vol., 11 pam. 
Minneapolis City 2 pam. . S. Lake Survey. 8 maps, 3 pam. 
orable, Ch. de.’ 2 bound vol. . S. Naval Observatory. 1 pam. 
— R. of Mexico. = S. Weather Bureau. vol., 5 maps. 
Union Univ. 1 vol. 
New Conn. —Board of Water Univ. Club. 1 bound vol. 
P Commrs. 1 pam. ss Univ. of Ariz. Agri. Exper. Station. 1 oe 


New Orleans, La.—Sewerage & Water Univ. of Ill. 4 pam. | 
Board. 1 pam. UWniv. of Michigan Eng. Dept. 
New Orleans & North Eastern 1 ‘Univ. of Missouri. 1 pam. A 
New South ian. niv. of Wis. 1 vol., 2 pam. 
bound vol. Ve erein Deutscher  Portland- ‘Zement 
) New __ South Wales—Met. of Fabrikanten. 1 vol. pam 


Water Supply & Sewerage. 1 pam. Vernon-Harcourt, L. F. 1 pam. 
York City—Art Comm.. 1 vol. ait. J.C. 2pam. 
New York City—Board or Estimate & Warder, J. H. 1 pam. 
Apportionment. 1 bound vol. Newton, Mass. —City Engr. 1 
York City Commr. for Electric 


Lighting. 1 vol. Virginia—Dept. of Mine Inspec- 
New York—State Museum. bound tion. bound vol 
Western ; Australia Geol. Surv. pam. 
Newport, Ky. —Water Works Dept. Western Ry. Club. 1 bound vol.” 


Newton, Mass.—City Engr. 1 pam. Whinery, s. 3 vol., 34 , 60 
North, E. P. 5 pam. 

Northampton, Mass.—Mayor. 1 bound Mass. —city Clerk. 1 bound 
Ohio—State ‘Board of Health. 1 Woburn, Mass. —wWater Dept. 1 

ol. Yonkers, N.Y. —Board of Water 
Ohio Eng. Soc. 1 vol. Commrs. 
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PURCHASE. 


On the Graphics of Metal Arches, w ith Special Reference to the 


‘Re lative Strength of Two-Pivoted, Three-Pivoted and Built-In Metal y 
Arches. By | L.. wW. Ate Karl Pearson. on. . London, Dulan & 


of Electrical Congress, St. Louis, 
ee 1904. Vols. 1-3. Published under the care of the General Secretary 


and Tre asure r, 1905. 
i The en of Continuous Current Machines in Laboratories ara 
Test-Rooms. By Charles Kinzbrunner. York, W ile & 


Sons, 1905. 


x. Bauer; edited by Leslie 8. "Roberteon. New Yorl ork, 
Ww. Publishing Company, 1905. 


The Temperature-Entropy Diagram. By Charles Ww. ‘Berry. 
Son York, John Wiley & Sons; London, Chapman & Hall, Limited, : 

Mechanical Engineering of Power Plants. By F ‘rederic Remsen 


Hutton. New York, John Wiley & Sons; London, Chapman & Hall tx 


Ona a Theory of the Stresses in Crane and Coupling x Hooks, w ith 
Experimental Comparison with Existing Theory. By E.S. Andrews, 
with ‘some assistance from — Karl Pearson. London, Dulan & Co., | 


Gas Engine Design. By Charles Edy dw ard L ucke. Ne ork, 


Van Nostrand Company, 1905. 
| 


The Mechanical Handling of Material; Being a Treatise on the © 

Handling of Material such as Coal, Ore, Timber, ete. , by “Automatic 
or Semi-Automatic Machinery, together’ with the Various fF pence 
used in the Manipulation of such Plant, also dealing fully with the _ 
‘Handling, ' Storing and Warehousing of Grain. By Frederick Zimmer. 
New York, D. Van Nostrand Company; sm, Crosby, Lockwood | 


tions. By John ‘London, Macmillan Co., ‘Limited: New 
‘Y ork, The Macmillan Company, 1902. 
Entwickelung des” Niederrheinisch- Westfalischen Stein-_ 
kohlen- Bergbaues in der Zweiten Halfte des 19. Jahrhunderts. Heraus- 
 gegeben vom erein fiir bergbaulichen Interessen im Ober- 
bergamtsbezirk Dortmund in Gemeinschaft mit der -Westfalischen 
Berggewerkschaftskasse und dem Rheinisch-W estfiilischen Kohlen-— 
syndikat. Vol. IX, Aufbereitung, Kokerei, ‘Gewinnung der Neben- 
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ACCESSIONS TO THE LIBRARY. 
‘The -Mechanicat Engineering of Collieries. Vv ol. 7. 
Campbell Futers. Part 1.—Boring. Part 2. 
-3._Surface Arrangements. Part y —Shafts and Headgears. 


don, The Chichester Press 7 9095.0 


Elements of Applied Microscopy ; a Text- Book for Beginners. 
By Charles-Edward Amory Winslow. New York, John W iley & 
‘Sons; London, Chapman & Hall, Limited, 1905. 
_ Meteorology, Weather and Methods of Forecasting ; Descrip- 
tion of Meteorological Instruments and River Flood Predictions i 


the United States. Russe ll. New York and 


Proceedings of the American Forest. Cougress; ‘Held at w 
ington, D. C., January 2 to 6, 1905, under the Auspices. of the 


‘American F orestry Association. Washington, H. M. Suter Publish-— | 
Practical Forestry; for Beginners in Forestry Agricultural 
: Students, Woodland Owners, and Others. Desiring a General Knowl- 
edge of the Nature of the _Art. By John Gifford. York, § 
“Appleton and Company, 1904. 
7 


_ Elements of Geology; a ‘Text-Book for Colleges and for the | 
General Reader. By Joseph LL e Conte; revised and | partly rewritten 7 
by Herman Le Roy Fairchild. . Fifth E Edition. | tion. New York, D. Apple- 
ton and Company, 1905. me 7 


Revised 
University Physics, Part By ‘Henry ‘Ss. Cc Carhart. Revised 


‘Edition. Allyn and Bacon, Boston and Chicago, 1904. 


} Lettering for Draftsmen, Eugineors and Students; a a Practical 
: Sy stem of Freehand Lettering for Working Drawings. _ By Chas. W. 
Trow’s General Directory of the Boroughs of Manhattan and 
Bronx, City of New York. New York, Trow Directory Printing and 
the United States, a Symposium. Reprinted from | the Annals of the 7 
American Academy of Political and Social Science, for March, 1905. 
British Progress in Municipal Engineering ; a Series of ee 
‘Lectures. WwW illiam H. Maxwell. London, C Constable 
& Co. , Ltd., 1904. 


‘Reinhardt. Ninth Edition, Revised and ‘Enlarged. N ew York, D. 
Van Nostrand Company 1904. 
3 

Activities of Civic Organizations for Municipal Improvement “4 


Specialists’ E dited te Edward W. MRevised 
edition. New Y ork, Thomas Y. Crowell & C Company 


aay The ‘American City ; a Problem in, Democracy. By Delos F. 
W ileox. New York, The Macmillan C ‘ompany ; London, Macmillan 
and Co., Ltd., 19040 
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1 
ACCESSIONS TO = 
Municipal in Great Britain. By Albert Shaw. New | 
York, Macmillan Company; London London , Macmillan & & Co Ltd., 
Municipal Government in Continental Europe. By Albert Shaw. 
New York, The Maemillan Co.; London, Macmillan & Co., Ltd., 5 


‘Municipal Trade ; the Advantages and Resulting 
from the Substitution of Representative Bodies for Private Proprietors 
¢. in the Management of Industrial Undertakings. By Major L eonard 


Darwin. New Y ork, E. P. Dutton & Company , 1903. 

Barth and Rock Excavation: A Practical Treatise. By Charles 
Prelini. New York, D. Van Nostrand Company: London, Crosby, 


r, 


—— and Food; from a Sanitary Standpoint. _ By Ellen H. 
Richards Alpheus | G. Woodman. Second Edition, Revised and 


Enlarged. . New York, John Wiley & Sons; London, Chapman 


Hall, Limited, 1904. 


Sanitary Law and Practice; a Handbook for Students. — By W. 
and Charles ‘Porter. sondon, The Sanitary Publishing 


Company, Limit Limited, 1905. 5. 


‘The Sewage Review of the Evidence Collected by 
‘the Royal Commission on Sewage Disposal. By Arthur J. Martin. 
London, The Publishing Cc ompany, New York, D. Van 


Nostran 


How to a Popular Guide to the Apprecia- 
“tion of Buildings. By Russell Sturgis. Fourth Edition. New ork, 
‘The Baker & Taylor Co., 1903. 
"Mathematical and Graphical Roof Framing, 

penters and Iron Workers. Vol. 1-2. By G. D. Inskip. Philadelphia, 


The Care o of a House; a Volume of Suggestions: to. Householders, 
Housekeepers, Landlords, ‘Tenants, Trustees and Others for the | 
Economical and Efficient Gare of Dwelling Houses. By T. M. Clark. 


York, The Macmillan C ompany ; “London Macmillan & C 

Some Disregarded Points in the Stability of 

_ By L. W. Atcherley, With Some Assistance from Karl Pearson. — 


t 


| 
4 


London, Dulan & Co., 1904. 


 Micro-Organisms in Water; their Significance, ‘Identification and 
Removal. By Percy F rankland and ‘Mrs. Pere “Frankland. Lor sondon, 


Gre re n¢ 


Pollution with Special Reference to Shellfish. 
Fourth Report of the Commissioners Appointed in 1898 to Inquire 
and Report What Methods of Treating and Disposing of Sew age May 
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spondence with Foreign Countries. London, Eyr re & ‘Spottiswoode, 


y 10th to August 2d, 1905 
Donations (including 86 duplicates and 10 numbers 


‘completing volumes of periodicals) 


By purchase. 
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ADDITIONS. 
Membership. 


‘HONORARY } M B 


«Hasw ELL, C CHARLES HAYNES. “Civ. and Mech. 
Brig. , Cht. of Feb. 2, 1887 
U. Washington, (Hon. M. May 12,1905 


Brown, 


ungr. 


pe ANTONIO. city, ‘Engr. 
Juan, 
CANTINE, EDWARD IKE. ‘Div. Engr. 
45 WwW atson Ave. e. , East. Orange , N. J 
Cour, DANIE L WEBSTE R. Care, U. S. Geologic: ul Suri vey, 


GARRETT, JAMES: Epw WIN. Naica, Chihuahua, 

GazLay, WEBSTER. Vi ice-Pres. and E ngr ., Nationa 

 erete Constr. Co., 140 Ww. Main St., , Louisville, K a 

HARPER, Epa: AR AMBLER. ‘City Engr., Kansas" City, Mi q, : 
Horton, THEODORE. Res. Engr. rage ) assoc. M. “April “4, 1900 
W orks, 47 East Market York, Pa.. M. 6, 


Hugues, HECTOR JAMES. 114 Pierce ‘Hall, Cambr idge, 


ON, GEORGE | ‘CECIL. Engr.’ Dept., Apel 4, 1900 
Mersey Docks and Harbor Board, Liver- 1905 
pool, England. 

LATHBURY, (BENJAMIN BRENTN: ALL. Pres., Assoc. M. 4 


June ¢ 905 
oa 
Assoc. M. Sept. 5, 1900— 
June 6, 1905 
Ithaca, 
‘MoGtv RAY, F ssoc. M. Feb. 5, 1902 


‘Engr. City Engr., Ci 6, 1905 
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-MEMBERSHIP—ADDITIONS. 


3 Mans, BARNEY. Pres. and Cht. ., The Maresh 


VANUXEM. 500 East New York Ave., 


‘Naexs, JaMEs C. Prof. of Civ. Eng., Agri. and ( assoc, M. 


April 5, 1899 


of Texas, College Station, & 1905 


3,1905 


PAGE, 7 Pres., ‘Tidewater Ry. 


-FREDERIC AUTEN ComBs. Cons. Engr. 49 Wall 


WG Francis Lev ee Dist.., 168 Randolph 


3 1905. 
ssoc. M. Oct. 3, 1900 


Tune 1905 


‘Rickey, JAMES WALTER. Engr., St. Anthony ( 


‘Falls Water Power r Co., Minneapolis, 


Sept. 3, 1902, 


April 4, 1905 at 


SAVAGE, JOHN RICHARD. 


7 
‘SPOFFORD, “Asst. Assoc. M. June 4,1902 
Civ. Eng., Mass. Inst. Tech., Boston, M. 
SWENDSEN, GEORGE L Lewis. P.O. Box § 8, Salt Lake City, 
SYLVESTER, FRANK MoUratLan. Navy Yard, Nor- 


n. 


‘Tucker, W ILLIAM ‘CoNQUES San. ngr. (Ju ‘May 5, 1891 


156 Fifth Ave., New York ( Assoc. M. Dec. 5, 1894 
‘TURNER, DANIEL LAWRENCE. _ Asst. Engr. in; 
Chg. of Stations, Board of Rapid Transit | Assoc. | 
R. R. Commrs. of New York City, 220 M. ¥. 1905 

West 107th St., New York k City... | 
‘EDWARD. Engr., Dec. 5, 1893 

Am. Bridge  Co., 42 2 Broadway, New York Assoc. M M. May 5, 1897 


17 Battery PL, Room 1519, 


a, 18% 1898 


| 
J 
| 


WwW ILSON, ‘CHARLES Wi LLIAM SCHRAGE. Engr. Jun. April , 1892 

Naughton Co., 258 Broadway, New York Assoc. M. 3, 1900 

City (Res., New Rochelle, N. Y. ‘June 6,195 


Assoc. “April 1902 


Vinson, HENRY FELrx, JR. Cons., Civ. and; 
7 ‘Min. Engr. (Wilson & Alber), Room 205, las 
“First Nat National Bank Bidg., Birmingham, M. 


af 
= 
A 
= 
BR. BB. Co.,. 
| 


~~ Rock Island System, Little Rock, Ark.. | Assoc.M. June 4, 1905 
-LANNAN, Louis Ep¢ar. Box 176, Cor 1905 
‘Rock Island & Gulf Ry., WwW orth, Assoc. 1905 
Lewis, WALTER RALEIGH, JR. Box 177, Littleton, Colo. May 
91 


1894 
190! 


MEMBERSHIP— — ADDITIONS. 


BEGIEN, | NorMAN. Asst. En Engr., B. & 0 


CLAPP, SIDNEY KINGMAN. Asst. Engr., U.S. Geological 
Survey, 876 Federal Bldg., Chicago, April 5, 


CONGDON, JoHN PorTER. 665, Pocatello, Idaho..... . May 1905 

ENZIAN, CHARLES. Dist. Engr., L. V. Coal Jun. Sept. 3, 1901 

375 So. River St., Wilkesbarre, Pa...... Assoc. M. 

FOUGNER, HERMANN. Box 4566, 


FULLER, WESTON House, Pou 
GonDoN, BLAKE. Cooke PL, N. W. Jun. Dec. 1, 1903 
Asso Assoc. M. June 1905 
EDWIN CLAPP. City 8a. » Room 4, | Jun. 1, 1901 


Assoc. June 7, 1905 
Jun, Mar. 1900 
A Assoc. M. May 1905 

Engr.’ s Office, Shanghai, China. May 3, 1905 
‘Kast, CLARKE NIGHTINGALE. Asst. ‘Engr., 4, 1901 


_ Ligurroor, JOSEPH. Fifth Ave., Spokane, 


WESLEY. U.S. Dept. of 


MELLUISH, GEORGE. 


Paun, CH: ARLES Howarp. C 
Rick, HERBERT ALLAN. 448 South 
Rocrrs, HERBERT incon. 
FRED WINTON. Engr., Middle Div., Dept of 


1905 
1899 
1905 = 
ed 
1905 | 
« — 
1905 
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905 | a 
1905 
1902 
1905 
1897 
1905 
1905 
1892, — 
1905 
1902 
1905 


360, _MEMBERSHIP—ADDITIONS—CHANGES UF ADDRESS. 


srrr, ; WILLIAM Fifth ‘Ave., , New 


aye 


June 7, 


‘Yaris, Buvce Ast. Engr., Homestake 
June 


CHauss£, ALCIDE. 10 
Canada 


BARKER, CHARLES Warts EY T: ILLINGHAST. Aspinw all, Pa. June 1905 


Brown, Hoes 21 West 127th St., New York 


BRUNTLETT, EUGENE HARRY. 1905 

CAMPBELL, HENRY AVERY. “Cal... April 1905 

JuLIus REED. 815 West Chure h St., Elmira, N. Y. June 6, 1905 

Ju ine 


Empire, 


=) es 
RASCHBACHER, HARRY GEORGE. Box 577, Cheyenne, Wyo. 2 1905 
June 6, 1905 


SMITH, ALBERT ORANGE. "Huntington, N. ay 2, 
‘SMITH, ROBERT ‘Mackrntay. Bedford, ‘Tune 6, 1905 


TREADWELL, WILLIAM ADAMS. 187 Elk St., , Albany, N ‘April 4, 


(CHAN ES OF ADDRES 


-MEMBERS. 


ALDERMAN, CHARLES ALDO. Eng Cincinnati Northern Traction 


ANGIER, Walter EUGENE. 50 East 78th St., ‘Chicago, 


— 

War dy 

UBSDELL, ARNOLD. Care, W. L. Wright, Chemical 
7, 1905 

a 

HOWES, DONALD WINTHROP. 101 West 78th St... New & 

q 


1904 


905 


1905 


1905 
1905 
1905 
1905 
1905 
1905 
1905 
1905 
1905 
1905 
1905 
1905 


MEMBERSHIP—CHANGES OF ‘ADDRESS. 


Mortimer: GRANT. U.S. Engr ., 1132-1 -14} St.,Rock Island, 
EDWARD JAMES. “Asst. Engr., C., RL & P. Ry., 803 


‘Salle Station , Chicago, i.  (Res., 3928 McGee St., Kansas City, Mo. ) 


BENSON, ORV vILLE. Care, Am. Bridge Co., 42 Broadway, New York City. 


WILLIAM HERBERT. Lt.-Col., of Engrs., U. 8. A., Room 


Boors, HENRY. 25 Gate, Westminster, 


don, 8. W. , England. 


IE, prceetite JESSE. Cons. Engr., 72 First St., San 2 Francisco, Cal. 


Burt, HENRY JACKSON. 222 Equitable Bldg., Denver, Colo. 


BUTLER, MATTHEW Deputy Minister and Chf. ‘Engr., Dept. of 


CLARK, JOHN Howarp. 4 Mt. Vernon Park, Malden, , Mass. Pare 
ROBERT CooKE. Care, Chas. E. Monday Co., 1320 Olive 


— 
CUNNINGHAM, ANDREW CHASE. Civ. Engr., U. Bureau of Yards 


and and Docks, Navy Dept. Washington, D.C. 


CUNNINGHAM, JOSEPH HooKER. , Union — & Power Oo. 
_ DAVENPORT, JAMES AUBREY. Fourteenth Ave., , Roanoke, Va. 


Davis, ‘CHARLES. County Engr. Allegheny Co., Pa., “court House, Pitts- 
burg (Res. , 407 Ave., Edgewor rth), 


Dunn, , DANIEL BURKE. Hotel Thrasher, Dothen, Ala. 


Endo, -TOKICHI. ‘Engr., Military Ry. Dept., , Chemulpo, Corea. 
-ERLANDSEN, Oscar. _Chf. Engr., O’Rourke Eng. Constr. Co., 1 West 34th 


FisK, WALTER LESLIE. — Maj., Corps of Engrs., U.S. A., Office Chf. Engr. 
‘Officer, Philippines Div., Manila, Philippine 

Fow LER, THOMAS WALKER. 408 Collins St., Melbourne, Victoria, 


FRENCH, JAMES BENTON. Bridge Engr., a Long Island R. ... Jamaica, N.Y. 
ARCHIBALD SMITH. _Edmonstone St. South Brisbane, Queensland, 
Mad 


GoupMaRK, Henry. Cons. Engr. , 216 Board of Trade Bl ldg., , Montreal, 


GREGORY, LUTHER ELWoop. | Civ. Engr., U.S. N., ‘Navy Yard, ae, 

GREINER, JOHN EDWIN. Asst. “cnt. Engr., & O. R. Co. , Calvert 


Bldg., Baltimore, Md. 


CaRL ROBERT. 167 Columbia Heights, Brooklyn, N. 


DE “CLERMONT. 5722 Ave., 5 ‘Chicago, 


HANSEL, CHARLES. — Cons. Engr., Indiana Harbor R. R. Co., 400 La § Salle 
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ADDRESS. [Society 


+ Hasanp, WwW Borough: of the Bronx, 
‘Hin, Room 718, Fidelity Bldg. , Philadelphia, Pa. 
JOSEPH GALES. Div. Engr., Isthmian Canal, Panama, 
CHARLES Asst. _—Engr., Engr. Dept., U. Ss. 
Mobile, . 
Hurcainson, Cary TALCOTT. 
JONAH, FRANK GILBERT. Asst. Engr., New Orleans Terminal F Ry., Sta’ Station 
Kast, ALEXANDER EDWARD. Room 325, City H all, Chicago, Ill. 
KritH, HERBERT CARY. Cons. Engr. , 1508 He anover Bank Bldg., New 


KEnty, EDwaRD Manton. Care, Montana Coal & Coke Co., Electric, 
LELAND, WARREN ALLSTON. Res. Engr., Catawba Power Co., 305 atid ¥ 
 Bldg., Charlotte, N. 
LINVILLE, JACOB Hays. ~ Cons. Engr., 1003 S. 46th St., Philadelphia, Pa. 
EUGENE WILLETT Van Court. Gen. Eng. Dept., Hugh 
MacRae & Co. , Wilmington, N.C. 
LEwIs ABEL. 630 E. Sixty-third St., Chicago, Ill. 
THERON AuGUSTUS. Engr., U. S. Geological Surv rvey, North 
Yakima, 
HERBERT FRANKLIN. Cons. Engr., 443 Houseman Bldg., 
_Norron, ALBERT GRay. Res. Engr., , Erie R. R. R., Otisville, 
Norton, Joun Taucorr. “Thomastown, La. 
"PARSONS, Barcuay. Cons. Engr., 60 Wall St., New Y ork City. 
-PEGRAM, GEORGE HERNDON. Chf . Engr., Interborough Rap. ‘Trans. Co., 
Park Row, New York City. 


 Quinsr, EpwIn RurFvs. Chf. Engr., Con. Tel. & Elee. Hlec. Subway Co., 52 
Duane 8t., New York City. 
Quinton, HENRY. Superv. Engr., U. S. Reclamation Mont- 

Davip ABELL. Asst. _ Chf. _Engr., Great Northern Power Co., 

Box. 434, Duluth, Minn. 


REED, MELVILLE EMERSON. Asst. _—Engr., G. N. Ry., Midway, B. C., 


RoGERS, MERRITT HARRISON. — Cons. Engr. ,1314 Gilpin St., Denver, Colo. 
WILLIAM BURROUGHS. ‘Res. ‘Engr., Isthmian Canal Comm., 

7 ‘SABIN, Louis CARLTON. Secy. to the Am. Section, International Water- 


| 
| 
— 
q 
7 


_SCHAUB, JULIUS | WILLIAM. Cons. Engr. 1742 Chicago, 

SLEEPER, GEORGE EDWARD. 55 Avon Ave. Newark, 

_ SPENCER, JOHN CLARK. Cons. and Contr. Engr., 1 1033 Rockefeller 7 


— 
SPILSBURY, 1, EDMUND GYBBON. 45 ‘Broadway, New York | City. 
STEECE, EMMET ABNER. 277 S. Campbell Ave. Chicago, II 
‘STRONG, Mason ROMEYN. Engr. of Bridges and Bldgs. ‘Brie R. R. 


‘System, 237 Lexington Ave., Passaic, N. 
STUART, ALFRED ALLEN. 689 East 17th St., Brooklyn, N. 
= ‘TEICHMAN, FRANK. Care, UU. 8 Geological Survey, Roosevelt, t, Ariz. 
etric, ‘THOMPSON, BENJAMIN. | “202 Empire Bldg., Atlanta,Ga. 
THOMPSON, FRED. Civ. Engr., U. Navy Yard, Boston, Mass. 


THOMSON, GEORGE HUNTINGTON. + ~ Cons. Engr. , Park Row Bldg, New 


Von GELDERN, OTTO. Cons. Engr. 36 Academy of ‘Sei iences, San Fran-— 


WALKER, JAMES WILSON GRIMES. Engr., U 8. N., Navy Yar, 


WALLACE, ULMER. ‘Room 317, Grand Central Station, Chicago ago 


WALLACE, JOHN ‘FINDLEY. -Flossm« noor, Cook Co., I l 
Warkrins, RicHarp. _ Waratah, Georg ge St., Sydney, 
ATSON, WILLIAM “Parsons. P. O. Box 191, Salem, Ind. 


ILLARD, JAMES EaGER. Brownsville, Ky. 


ADAMS, ARTHUR . Care, E lison Sault Elec. Co., Sault Ste. J [arie, Mich. 
ALDEN, . Asst. Engr. , Bureau of Sewers, Borough 
sof the Bronx, East 177th St. and 3d Ave., New York City. ‘stele 

ARMITAGE, GEORGE_ WASHINGTON. Civ. Engr. and of Constr 


EOE ASH ana 


Q. M. Dept., U. S. A., Bismarck, Dak. 
ATKINS, HAROLD BrpForp. Cons. > Engr., Fifth Ave. East, East, Roselle, 
BANDY, “James Cons. Civ., Hyar. and San. Engr. (Bandy y& 
Terrell), 2144 West Market St., Room 11, Greensboro, N. C. 
EDWARD CHRISTIAN HENRY . Instr. . in Civ. Eng. Univ. 


Texas San Antonio St., Austin, 
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36 4 --MEMBERSHIP— 


Baum, GEORGE. Supt., Niagara Constr. C Ont., Canada 
(Res., 718 Buffalo Ave., Niagara Falls, N. 
JOHN MANSFIELD. Chf. ‘Engr., W. Strang & 3939 Main 
‘BLANCHARD, MURRAY. 345 East 33d St., New York City. 


BLAND, MILES CARLISLE. _ Const. Engr., E. H. Dyer & Co., New England 


Borcknin, WERNER. ¥ 29 Broadway, New York City. 
BRIGHT, CHARLES EDWIN. . Res. Engr. » Tidewater R. R., m Roanoke, Va. 
_Broax- c-Fox, EVELYN. Care , Grindlay & & Co., 54 Parliament St., West- 
minster, London, W., England. 
‘CAMPBELL, ARTHUR IRA. Care, International Fire Proof Constr. Co., 


Connor, DURWARD. Capt., of U. S. A., Wye 


Con: 


Coomss, ROBERT DUNCAN. | Care, Ar Co. 
"Springs, Me. 


Cory, Harry Tx THOMAS. Asst. to the Pres s., Ariz, & 
Yaqui River Pac. R. R., Maricopa & & ‘Salt River 
Val. R. R., Gila Val., Globe & Northern Ry., Arizona Eastern R. R, - 
CRAIG, PHILIP INSLEY. Flemington, N. J. 
‘CREW, CHARLES IN. Asst. Engr., Cananea 


Copper Co., Cananea, , Sonora, “Mexico. 

DAULis, PARK -Greenv ille, $s. 0. 
DE Vou, JAMES LaIrD. Asst. Mgr., Erecting ‘Dept., n. Bridge Co., 
‘Pittsburg Div. , Frick Pittsburg, | 

: 

DILLARD, LEA. Engr in Chg., N. & W. Ry., , Mareum, W. Va. 
‘DOERFLING, RICHARD ‘GEORGE. Engr., Reclame tion Ser rvic 


Dorovr, FRANK Ourver. Ontario St., South Bethlehem, Pa. 
EDWARDS, FREDERICK. Asst. Prot. of Civ. in. 

Troy, 
EHLE, Boyp. . East Creek, 


‘Evan , JOHN MAURICE. 102 Ross 8t., Y. 

‘Evans, Myron Epwarp. . 22P Pine St., New York City. 

‘FAIRCHILD, ‘Samu EL EDw -ARDS, IR. Civ. and Min. & 
ilchrist), 306 Franklin Bldg., Philadelphia, Pa. 


Pip? 


FERGUSON, JoHN NEIL. Asst. Engr., Charles River Basin Comm. , 12, 


Bridge St., East Cambridge, Mass. 


ae 


_Fiss, JouN CHARLES LounsBuRY. R. F ] D. No. 1, Berlin Heights, Erie 


Fuuter, CARL HAMILTON. 31 West 25th 8 St., New Yor k City. 
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MEM BERSHIP—CHANGES OF “ADDRESS. 4 


ROBERT PEEL. 715 Locust St., Room 46 5, St. Louis, Mo. 
FERDINAND FINNEY. Engr. of Bridges, Tidewater Ry. Co., 
HARTIGAN, FREDERICK LAWRENCE. Engr. and Contr. Indiana Harbor, 

gupt. of Water-Wo Works, De Pere, Wis. 
“HAWXHURST, ROBERT, R. "620 North | Cc St., Tacoma, Wash. 
“Hays, Don. 207 W. Illinois St., Urbana, 

HILL, THEODORE WILLIAM. 112 E. Chillicothe Ave., Bellefontaine, Ohio. 
Houston, GAVIN NELSON. | > _ Assoc. ‘Prof., , Civ. Eng. » State Agri. Coll., Fort | 


Howarp, CHARLES Porr. Haddington Bldg. , Norfolk, Va. 


HunIcKe, WILLIAM Avausr. Chf. Engr., ‘Morey ‘Eng. & Constr. 
Hyatt, Cates. The Edwards, 543 Prospect St., Niagara Falls, Y. 
‘HYDE, CHARLES GILMAN. Asst. Prof. of San. Eng. ‘Univ. of Caittonia, 


JANNEY, THOMAS GORDON. Orange St., Lancaster, Pa. 
KREUGER, Ivar. 100 Reid Ave., Brooklyn, N. 
LEE, ENGBERT A. 7 Care, A. 8S. & R. Co., Sestien Bldg., Denver, Colo. 
LENTILHON, EUGENE. _ Care, United States Consul, Valparaiso, Chili. 
LOWINSON, Oscar. Cons. 18 East 42d St., New York City. 

é MacCrea, Don ALEXANDER. Div. Engr., C., R. I. & P. Ry., 

Springs, Grant Co., Ark. 

MacNatr, Geographer, The Scar borough 1 Co., 227 E. Ohio 

‘Macy, CiypE. § Supt., Thos.  Phee e& Co. Contrs., St. Cr Croix Falls, 

-McFEtTRIDGE, WILLIAM SUTTON Sher idan Inn, Sheridan, Wyo. 

McKay, GrorGE ALBERT. Civ. Engr., U. N., The U. 8. Naval Training 


lamath A 
ORVAL OMAR. Civ. and Min. Engr., “Animas Forks, § 


ng. “Depts 


Mawr, ‘RALPH BARTON. Care, Isthmian Canal Comm., E 
Culebra, Canal Zone, Panama. 
FRancom Geologica al Survey ey, Yose se 
MESA, ANTONIO ESTEBAN. Chacon 34, Havana, Cuba. 
MILLER, HEw. 28 West 26th St., New York City. —_ 
Morirz, CHARLES HOLLAND. ‘Care, The Pittsburgh R 


hild & 


Reduction | Co., > 


12 , Exton. Assoc. Prof., Civ. Eng., ‘Mass. Inst. ‘Teeh., 


MURPHY, JOSEPH EDGAR. _ Asst. Engr., C., B.& Q. Ry., 209 Adams Bt, 


PATERSON, HarRRY THOMAS. Asst. U. Geological Survey, Recla- 


mation Service, Roswell, N. Mex. 
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GES OF ADDRESS. 7 


987 East 4st St.. 


PIERCE, JAMES WILSON. Supt. » Aberthaw Constr. Co. ®t Beacon St., Bos- 


Pr 

RITCHETT, CHARLES MARCELLUS. P. O. Box 100, Greenville, S. C. 

JUSTIN OAKLEY. Prin. Asst. Engr., Brooklyn Rapid Transit 
Co., 168 Montague St., Brooklyn, N.Y. /(Res., 6 West 129th St., 
NewYork City) 

Ross, Louis ADAMS. 187 Amity St., Flushing, N. ¥. 

Runyon, WwW ILLIAM KERPER. 2. The Colonial, West St., New ark, N.J. 

RUSSELL, _RIcHARD LORD. Cht. Engr. and Supt. for Charles Cranford, 


Gen. Contr., 44 Court St., ‘Brooklyn, N. 


SEaARs, THOMAS BARTLETT. Care, V. R. Walling, La Cananea, Sonora, 


SELTZER, Harry Kent. P. O. Box 445 , Austin, Tex. 
SHELLENBERGER, ‘Lerpy Rupy. 215 West 44th St., , New York City. 
SHEPARDSON, JOHN Eaton. Care, R. S. Shepardson, 479 Fifth ‘i, eek: 


SHEPHERD, FRANK CUMMINGS. 387 West 39th St., New York City. 


SHIMA, TAKEJIRO. Care, Mrs. Hill, 71 West 104th St., New York City. ™ 
‘Seaneem, CHARLES ALBERT. Care, Mr. B. Cor rrigan, Met. ‘St. Ry., , Kansas" 


‘STEELE, FELIX CHARLES. With Empire Bridge Co. at Brooklyn Plant; — P 


Address, 1114 Jackson Av Bronx, New York City. 


Gzonaz Wi S. Engr., Room F7, Army Bldg., 


New! York City. 
STOcKETT, ALFRED Wanton. P. 0. Box 3, ‘Flo orida, Transvaal, South 


Africa, 


RoBERT Swan. 1565 Gilpin St., Denver, Colo. 
SwIFT, WILLIAM EvEReETT. Res. Engr., Isthmian Canal Comm., Pan 


>. 
Panama 


‘THOMSON, ALEXANDER, JR. Asst. Engr. , Rapid Transit Comm. ,4 Court 


(Sa. (Res., 741 Marcy ‘eve. ), Brooklyn, N. Y. 
‘TomPxiss, EDWARD DE VOE. 732 West End Ave., NewYork City. 
THOMAS, JUAN. Care, Banco de Chile, Santiago, Chili, 


ULRICH, DANIEL. Katonah, Westchester  Co., N. 


: _VOGLESON, JOHN ALBERT. Prin. Asst. to the City Engr., Manila, Philip- 
pineTIslands, 
‘WHITE, W ILLIAM MacIntire. ‘Asst. Estimating Dert., Am. Bridge | Co., 
42 Broadway, New York City. 


WILKINS, ‘SHREVE. Igorrote Village, Luna Park, Coney 


Newburgh, 
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protection of Cables from Arcs Due to the Failure of Adjacent Cables. Ww. a 
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- $tation of the Edison Electric Illuminating Company of Boston.* ~s 
Relation of to Current — Alternators.* A. Saunders” 


Some Notes | on Metering. * D. Nies. es. (42)A pr. 
5 Notes on the Use of Instruments on Switchboards. F. P. Cox. (42) a 
Oscillograph and Its Uses.* Lewis T. Robinson. (42) Apr. 
Maintenance of Meters. W. J. Mowbray. (42) Apr. ay on, 
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A New Battery Switch.* C. Liebenow. (Abstract of Paper read ‘betore the 

Elektrotechnisher Verein.) (26) May 12. aie 

The Co.’s Telephone and ‘Bell ‘Factory. (73) Serial “begine 
ning May 

_ Lightning Protection for High- -Voltage e Circuits. (27) May 13. > in 
Underground Electric Conduit System in New Orleans.* (27) May 13. — = 

Calculation of Pull Due to Solenoids.* Charles R. Underhill. (27) May 13. 

- The Electric Lighting Situation in Paris. (27) Serial beginning May 13. | 

Curves. Charles F. Smith, A. M. I. C. E. 

Hydraulic Station, La Goule, Switzerland.* F. Bryan. (27) May 20. | 
The Law of the Plunger Electromagnet. * Charles R. Underhill. | 27) May 20. 

= Testing for Small Stations.* A. E. “Walden. (27) May 20. 
The Massie Wireless Telegraph System.* A. Frederick Collins. (20; 


— 
— 
. — 
— 
q 
f 
— 
a 


— 
— 


ENGINEERING LITERATURE. | 
+ 


— Conductors. Killingworth M. 
The New Works of ‘Messrs. . Ernest Scott & Mountain, Limited.* May 


Boston Office ‘uilaing Electrical Plant.* (27). Ma y 
Wireless Telegraphy in Germany. ay 27. 
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Three-Wire Distribution for Factories. Ralnh W. Birkett. } 
Three-Phase Power Measurement without Wattmeters. (73) July 
Hydro-Electric Works at Cusset.* (12) July 21. 
A Norwegian Hvdro-Electric C. Smith. (27) July 
Design of the Telefunken System.* A. Frederick Collins. 2, ‘July 22. a 
Terminals and Distribution Boards in Telephone Exchanges.* Arthur V. Ab- 
Long-Distance High-Tension Transmission in Caltfornia. 3 A. Britton. 
iy (Abstract of Paper presented to the National Elec. Light MAssoe.) 1a) 
Test of a 1000-kw. Turbo-Generator under Service Conditions. (14) July 29. 
Electrical Power Development at Portland. Ore.* (27) July 29. roe 
Transfer Systems and the Multiple Board in Telephone Exchanges.* Arthur 
V. Abbott. (27) July 29. 
Modern Power-Plant Design and Economics. ‘Franz Koester. (9) Aug. 7 
Power Plant Economv. (64) Aug. me 
Power Plant at the Factory of ‘Edward CR, alin: * Paul H. Grimm, M. Am. 
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CURRENT. ENGINEERING LITER ATURE. 


Ancel. 


Les Courants de Haute et la Téléphonie sans Fil. 
Lampe Cooper-Hewitt Vapeur de Mercure.* (33) May 
Transport d’ Energie flectrique a 40000 Volts, entre Gromo et ‘Nembre (Lom-— 
L. J. Sidler. (33) Serial beginning July 8. 
(48) Serial 


bardie).*_ 
Turbodynamos und Verwandte Maschinen. * ¥F. Niethammer. 
Lokomotivkran mit Elektrischem Antrieb. 
Ueber Ausgleichmaschinen.* (82) June 10. | 
_Neuerungen auf dem Gebiete oz Wellentelegraphie. Adolt Prasch. (82) Serial 
beginning June 17. 7 2: 
ein ‘Neuer Elektrischer Helswiderstand. Arthur WwW iesler. (82) 


Kryptol, 
Josef Rothmiiller. (53) Serial beginning June 30. 
Die Elektrischen Bahnsysteme der Gegenwart.* Niethammer. (Extract 


‘Ei 


Sir ‘Willem H. White, President, Inst. 


Naval Architecture in Great Britain. 
 & B.. (64) Vol. 54, Pt. 
he Development of Japanese Shipbuilding. (54) Vol. 54, Pt . > 


T 
Experiments on Vibration of the Japanese Torpedo-Boat Destroyers, Harusame 
Ss. Terano, and Cc. “Shiba. (54) 


and Hayatori.* F. Purvis, Omori, 
54, Pt. D. 
(54) Vol. 54, Pt. F. = 


Vol. 
Dry Docks. Cuthbert Brereton, M. Inst. E. 
(54) Vol. 54, Pt. F. 


Ne Dry Docks of France. A. Joly. 
Temporary Dry Docks for Rapid Construction.* | V. M. Am. Soc. 


EB. (84) Vol. 54, Pt. _ 


Graving-Docks of Hong ‘Kong. Cc 


= 
(26) Apr. 28. 
N. Soliani. (12) 


_ Electrical Repairs at Sea. om 
The Japanese Armoured Cruisers Kasuga and Nisshin.* 


the Manchester Corporation.* (11) 


6 000-I.-H. Engines fo 
Margins and Factors of Safety, and Their Influence on Marine Designs. — A. E. 
Seaton. (Paper read before the Inst. of Naval Archts.) 
(47) Serial beginning Apr. 29. 
Russian Volunteer Fleet. Herbert Rowell. ‘Serial beginning Apr. 28. 
Corrosion of Copper in Sea Water.* Uthemann. (Translated fr. 
Marine Oil-Engines Consuming Creosote or Other Heavy Oils. * (11) “May 19. 
M. Scout Forward.* (11) May 19. 
The Troopship Dufferin.* (12) May 26. 
Preventing Vibration in ‘Steamships.* A. Mallock. (Paper read before the 
of Naval Archts.) (11) May 26. 
Recording» Angular Velocities of Marine Shafting.* John Heck. ome 
E read before the Inst. of Naval Archts.) (11) May 26. ‘ 
Electric Dead Reckoner Used on Valhalla in the Ocean Race.* (46) June 3. 
Bending Moments of Ships. F. H. Alexander. read before the Inst. 
7 Naval Archts. ) (11) June 9. 
Submarines. Sir William H. White. (19) Serial beginning | “June 10. 
¢ _Anti-Fouling Compositions. (19) June 10. 
Cavite Steel Floating Dry Dock.* N. A. Berner. June 23. 
The Mexican Central Wharf at Tampico. oi (15) June 23. 
Be Destroyer Huszar.* (11) June 
New Marine Type Boiler.* (12) June 30; - (47) July 8. 
The Turbine-Driven Isle of Man Steamer Viking, bg (11) June 30. 


A Modern Method of Coast cane, a 
Steam-Pipe Explosion on Board ihe Orizaba. 


_ Thomas Carlton. (Rept. of Board of Trade Inquiry.) (47). July 1. 
(11) June 30; (12) July 7. 


Japanese Battleship Katori. 
The Parsons Steam Turbine on German ‘Warships. * Alfred Gratenwits. 4 


ati G. Watson and 


Recent Developments in the Application ik Liquid Fuel to Marine Boilers.* a 
“The Schlick Pallograph. Alfrea 2. (19) July 15. 
: _ The Comparative Merits of Floating Docks and Graving Docks. | (13) July 20. — 

_ The Influence of Depth of Water_on the Speed of Destroyers.* Harold Yar- | 
uly 2 read before the Inst. of Naval Archts.) (11) July 21: (92) - 
uly i 
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CURRENT ENGINEERING LITERATURE 


= Marine— (Continued). 


‘The Determination of Power for Iron and Steel. Louis Katona. 

Some Typical. ‘Tests of Steam Turbines. es.* “Francis” M. Am. Soc. 
M. BE. (54) Vol. 54, Pt. E. 

The Manufacture of Weldless Steel Tubes.* - John David Morgan. ~ (63) Vol. 159. 


7 Mechanical Construction of Steam Turbines and Turbo- ipecoincugpeeall * W. IA 


Pressure.* D. S. Jacobus. (8) Apr.; (70) 
“The International Portland Cement Wale P. Canada. * John 

- Commercial Efficiency of Prime Movers. (12) Apr. 28. 
Electric Power in Steel Works.* (12) Apr. 28. 
_ Arrangement for Governing Large Gas Engines.* , ‘Apr. 29. 
i ‘Turbines: Discussion.* (3) May. 

Superheated Steam. J. L. (58) May. 
- The Abuse and Misuse of Brass Valves. J. E. Rollins. — (70) May. > 
Mechanical Equipment and Sanitary Work in the Ma Manual ual Training | High ‘School, _ 
 Brookign, N. (70) May. 

‘Tables of Evaporation. with, and Cost of, Oil as Fuel. 4) +) May. a 
Vertical Air Compressors.* (45) May. 

Classification of Air Compressors.* Robert Peele. (45) 

Compression of Air and Volumetric Efficiency. E. A. Rix. (45) May. r. 

The High-Speed Compressor.* Joseph D. Cone. | 
Reheaters and Reheating.* (45) May. a 

Air Compression at Altitude. Frederick M. Hitchcock. (45) May. 
Receivers (for compressor plants). * (45) May. 

Compound Air Compression.* Frederick M. May. 
The Taylor Hydraulic Air Compressor. Wm. O. Webber (45) May. 
The Riche Gas Producer.* A. Gradenwitz. be May. 

The Mechanical Efficiency of the Gas Engine. . Booth. (64) May. 
Cleaning Boilers. James T. Fennell. (64) 
- Specific Heat of Superheated Steam.* R. C. H. Heck. (64) May. 
The Junge Heat Engine System. H. Diederichs. (64) ‘May. 
The Discharge of Steam from Nozzles. (64) May. = = Fe 
Gas and Its Rivals for Motive Power. Dugald Clerk, M. ‘Inst. ©. 5. (66) 


“Fire; Clay and Dinas Material for Retort- -Settings. Leisse. tr. 


London. (77) Vol. 35. Mie 
A Method of Determining the Moisture Existing in “Steam at Atmospheric 


Paper read before the Assoc. of Gas Engrs. of the Rhenish Provinces and 
- Westphalia.) (From the Journal fur Gasbeleuchtung.) (66) May 2. | 
a Efficiency and Practical Importance of Common Sources of Light.* W. Wed- q 
4 * tr. from Journal | Gasdeleuchtung.) (66) Serial be- 

‘The Sandycroft Foundry. (12) Serial beginning May 5. 
Boiler Furnaces and the Effect of Oil on Their Ultimate Strength.* | + B. 
_ Morison. (Paper read before the Northeast Coast Inst. of Engrs. and 
Shipbuilders.) (11) Serial beginning May 5. 
Boiler Plants in Bleaching and Dyeing Mills. 14) 
Power Installation at the Howard s. Knowlton. (14) 


The Working of a Large Compound Explosion on binge or Benzoline 
Spirit.* E. Butler. (47) May 6. 
Care and Management of Steam ‘Boilers, 4 . Fowler, Inst. C. BE. 
(47) Serial beginning May 6. 
The Works of the Steel Foundry Machine Company.* (20) 
as Blast for the Foundry Cupola. W. H. Carrier. (Paper ee ee the 
= Buffalo Foundrymen’s Assoc.) (20) May 11; (47) May 13. hee 
Indicator Inertia: Deductions from Engine Trials.* (11) May 12. 
‘The Electrically Driven the Wigan Coal and ‘Tron 


Co., Ltd.* (26) May 12. | 
Cargo Fleet Works. (12) ‘Serial beginning May 72. 
_Ingersoll- Sergeant Drill Company’s New Plant.* (40) May 12. 


Petrol Motor Cars.* Frank Little. (Paper read before the Northeast - Coast 
Inst. of Engrs. and Shipbuilders.) (47) Serial beginning May 13. 

The Shadyside Coal Storage Plant of the New York Edison Co.* (14) May 13. . 
Phenomena of Machine Operation. John Richards. (Paper read te 
Tech. Soc. of the Pacific Coast.) (47) May 
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CURRENT ENGINEERING LITERATURE. 


Recent Gas and_ Oil Engine Developments, — ‘Thomas (From 
-‘Technics.) (19) May 13. 
Benzol Enrichment with Reference to” Coke- -Oven ‘Gas. _Sehniewind, (83), 
e Serial beginning May 15. 
The Commercial Value of the Lewis" Thompson Ss. Brame. 


Coal Dust Firing for Steam Boilers. (12) May 19. 

The Curtis Steam Turbine.* (22) May 19; (26) May ~~ _ 9. 

1 500-I.-H.-P. Corliss Engine for the Transvaal.* | wid May 19. 

‘The Curtis Turbo-Generator.* (73) May 19. =" 

Salt-Bath Furnace for Steel Hardening.* (19) 
‘Tests of a Sirocco Blower and a by Steam Turbines. 

Recent te the ‘Worcester City” Hospital Plant. H. 8s. (14) 
May 

Oil Burning in Steam Boilers.* W. H. Fowler, M. Inst. C. E. 4 (47) May 20. 

Automatic Governing Gear for High-Speed Engines.* May 20. 

Two-Stroke Cycle Gas Engine.* (47) May 20. 

Notes on Painting of Gasholders. Henry Fowler. (Paper ‘read before the Mid- 

land Assoc.) (66). May 23. 

The Ultimate Limit of Speed in Gas agttien,, (62) May 25. | 

Motor Drives in the Plant of the John Simmons /, ra Ai * (20) May 25. 

Steam Boilers at the Liége Exhibition.* (11) Serial beginning May 26. 

Electrically-Driven Roller-Beds at the Phoenix Steel Works. (73) 26. 

The Drop Valve and Its Gear. (12) Serial beginning May 26. 


Electric Motor Connections to Machine Tools. (27) May 27. 
Purification of Gas Works Liquors. (14) May 27. 

Tron and Steel in the Foundry.* E. L. Rhead. (47) ‘Serial beginning» May re 
Forms and Relative Advantages of Toothed Gearing. * (47) May 27. | ee 
Continuous Process for the Manufacture of Pipes.* (47) May 27.  — | 
New Methods at Stockton-on-Tees (Corporation Gas Pod ny * (66) May 30. 
Compound Reversing Engines. _ Willibald Trinks. (58) June. i; 
European and American Steam Turbines and Internal Combustion Engines vs. VS. 
— Steam Engines.° Frank C. (41) 


June. cx (oF 
English "Electrically Operated Lathes and Lever ‘Shearing Machines.* 
une 
The Power Plant of the Ingersoll- Sergeant Drill Company’s Works at Paige: 
Horse-Power of Belting.* N. A. Carle. _ (64) June, 
‘Power from Waste Furnace Gases. * (64) June. 
‘Setting Return Tubular Boilers.* Ww m. F. Sargent. June. 
Jacking up a Boiler and Stack. A. White (64) June. 


= Strength and Proportion of Shafts.* Frank B. Kleinhans. (41) June. — 
Modern Method of Molding.* J. Raymond. (41) June. 

Silica Coke-Oven Brick.* (45) June. 

- The De Laval Steam Turbine in America.* John L. Mohun. | (10) June. 


Planing Machine Drives.* C. H. Benjamin. ‘June. 

Roll Turning.* W. S. Standiford. (9) June. 
if The Gas Engine for Marine Motive Power.* Alfred Gradenwitz. (9) June. 


The Effects of Vacuum on Steam-Engine Economy.* R. M. Neilson. eg June. 
The Question of the Gas Turbine. Sidney A. Reeve. (9) June. ee Pas 
cca Inertia. G. S. Rose and G. Savory. (62) June 1. = 

| 7 ; _ Removal of the Last Traces of Oil and Tar from Water of Condensation — (in 
manufacture) .* James S. Mcllhenny. the Ohio 


Light Assoc.) (24) May 15; (83) June 

Report of Committee on Fuel Economies (of the Ohio Gas’ Light J im (24) 
Serial beginning May 15; (83) June 1. wae 

The Real Efficiency of Steam’ Boilers. H. Booth. (26) June 

- The Production of Very Low Temperatures. (2) Serial ne June 2. 

Test of a Compound Engine. (12) June 2. | 

- Utilization of the Exhaust Steam from Turbines.* Franz Koester. - (27) June 3 

Gas Engines and Their Breakdowns.* (47) June 3. 

Producer Gas Power Plants.* A. Frederick Collins. (19) June 3 “ 

Recent Developments of Purifying Plant: Some Further Notes on Jager Grids. * 

J. C. Belton. (Paper read before the Manchester District Inst. of Gas 

Engrs. ) Juma (66) May ie. 

_ Pyrometers and Carbonization. me John Bond. 7 (Paper read before the Inst. of 
Gas Engrs.) (66) June 6. 

The Report of the Recent Departmental Committee upon Metropolitan Gas 

‘Testing. Carpenter. of the Inst. of Gas (66) 

Transmission of Gas. Ww. H. Hammon. (Extracts from Paper 

read before the Ohio Gaslight Assoc.) (66) June 6. a 
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CURRENT ENGINEERING LIT 


(Contin), 


wo New Power Devices. Devices.* (1 (13) June June 
The Cupola System of the Michigan Stove Company. s . J. Keep. (Paper read 
"before the Amer. Foundrymen’s Assoc.) (20) 
Metal Mixers for Pipe Foundries. J. B. Nau. (Paper read before the Amer. 
- Foundrymen’s Assoc.) (20) June 8; (24) June 26; (22) June 16. _ 
Electric Drive for Machine Tools with Methods of Variable Speed Control. 
Firing Boilers by Waste Heat from Coke Ovens. TT. Y. Greener. oper read 
before the Inst. of Min. Engrs.) (57) June 9; (16) June 22; (47) June 17. 


‘An Electrolytic Process of Piercing and Cutting Plates of Metal.* (19) June 10. ‘ 
for Large Engines. (14) June 10. 
The Treatment of Boiler Waters. (14) Jupe 10. 

Efficiency Tests of a 400-kw. Parsons Turbo- (14) é 


June 10; (18) July 29; (64) Aug. 
An Economical Compound Mill Engine.* (47) 10. 

The Ados CO? Recorder.* (47) June 10. 
Besemfelder Process for the Direct Gasification of Coal. (24) June a 
Cement Joints for Gas Mains.* Jacob D. von Maur. ne (Paper read before the 
Western Gas Assoc.) July 18; (24) June 12; (83) June 15; (60) 


Experiments with Grade Mixed Gases.* J. H. Brown. (Paper read be- 


| —s- fore the Inst. of Gas Engrs.) (66) June 13. a | 
Outside Producers for Retort-Houses.* Alexander Wilson, M. Inst. 6. 
(Paper read before the Inst. of Gas Engrs. - (66) June 18. ai) 
‘The Flow of Gas in Pipes. (66) June 13. 
Melting Steel with Cast Iron. R. P. Cunningham. (Peper read before the 
Amer. Foundrymen’s Assoc.) (62) June 15; (22) June 16; (20) June 8. 
Main Steam Pipes.* W. H. Wakeman. Wren Graphite.) (62) Serial be- 
The New Pawling and Harnischfeger Plant.* (20) June 15. . _ 
Puddled Iron versus Steel.* F.N. Speller. (20) June 15. — 
Some Retort Coke Melting Ratios. C. M. Schwerin. “4 (Paper the 
Amer. Foundrymen’s Assoc.) © (20) June 15. ee 
The Roe Mechanical Puddling Process. Joseph Hartshorne. 20) ‘June 15. 
The Liege Exhibition Rolling Mill Engine.* (12) June | _— 


‘The Electric Driving of Rolling Mills.* (73) June 16. 
Notable Engine Test. (14) June 17. 
New System of A. H. Sexton. (47) ‘June 17. 


Nau. 
Large German Gas Engines.* Serial beginning June 
The Cleaning of Blast Furnace Gas.* Axel Sahlin. (62) June 22. - 
16 000-Horse- Power Vertical Rolling-Mill Engines.* (11) June 23. / 
Steam Jackets and Valve Leakage. Smith. | ae) June 23. 
Some Modern Gas Engines.* (12) June 23. Get, - 
David Flather. (Paper read before tee Cycle ‘Engrs.’ 
Steam Turbines in America. (14) June 24. 
Test of Parker Water-Tube Boilers.* (14) June 24. _ 

The Use of Waste Gases in Gas Engines. Max Rotter. (Abstract of Address 
delivered before the Steel Works Club of Joliet, Ill.) (47) June 24, 
as a Pattern Metal. H. U. Tuttle. ‘(From the “Foundry.) (47) 

The True Worth of Tar as Fuel.* Ww. N. Best. (24), June 26. 

New Coal-Testing Plant for the Birmingham Corporation.* (66) 27. 

_ Notes on the Carbonization of Coal. J. Verdier and P. Teulon. — (Paper read 
before the Société Technique du Gaz.) (66) June 27. _ 

The Calorimetry of Gas.* M. A. Lecomte. (Paper read before “the Soot 

Technique du Gaz.) (66) June 27; Abstract (24) July 10. ay 

_A New Petroleum Standard of Light, ‘Lecomte and Luchaire’s System. " M. a. 

Lecomte. (Paper read before the Société Technique du Gaz.) (66) June 27. 

New Brown & Sharpe Automatic Gear Cutting Machine.* (20) June 29. : 

_ The Shearing Strength of Rivets.* E. S. Fitzsimmons. © (Report read wn 

_ the Master Steam Boiler Makers.) (20) June 29. ~ 


S. M. E. Serial July. 
‘Conca Motor Vehicles.* J. F. Gairus. * (10) Serial beginning July. 
Choosing an Engine for an Isolated Plant. H. S. Knowlton. (10)— July. 


 *Iustrated. 
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rt New Form of Excavating Machine.* DD & Wiley. July. 
¢ i _ Flow of Air in Metal Pipes. J. H, Kinealy. (Paper read before the Amer. Soc. -f ey 
of Heat and Vent. Engrs.) (70) July, 
; Progress in Valves for Air and Gas Compressors. Leicester Allen. (9) July. | a : Pave 
> The Effects of Vacuum on Steam-Engine Economy.* R.M. Neilson. (9) July. 
gMethods for the Starting of the Gas Engine. Rodolphe Mathot. (9) July. | 
Mem. 
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CURRENT _ ENGINEERING LITERATURE. 


Mechanical—(Continued). 


The Trap Return System at the United States Military Academy, West Point, 
ON. ¥.* (64) July. 
ome New Forms of Flanged | Pipe Connections | for High- Pressure. Superheated 
Steam and Hydraulic Work. Luther D. Lovekin. (64) July. | 7 
The New Turbine Station of the Edison Electric Illuminating Company | of 
A Ten-Thousand Horse-Power Steam Turbine.* Franz Koester. (64) July. 
The Power Plant of the Atlas Knitting Mill. Chas. C. Klein. -_ July. — 
Calculating the Steam Consumption of Steam Turbines. (64) July. | 
_ ‘The Kent Mill as a Fine Grinder. George H. Fraser. (From a Paper eal 
before the Assoc. of Amer. Portland Cement Mfrs.) 
ee Gas Pumping Plant at Hundred, West Virginia.* F. + © Weber. = 
Method ‘of Using “Waste Heat from Coke | Ovens for Firing Boilers a at the No. 1 
Works of the Continental Coke Co.* Howard N. Eavenson. (45) July 
_—-By-Product Coke as Made in the Ovens of the Otto-Hoffman and United- Otto 
§$ystem.* Edwin A. Moore. (Paper read before the Phil. Foundrymen’s 
Assoc.) (45) July. 
of Air in Pipes and the of Power by Compressed 


_ The New Hele Gas-Works of the Ilfracombe | Ges | Company. ae 
- The Draper 18-Inch Geared Head Lathe.* (20) July 6. 
_ The Gutermuth Patent Valve.* (20) July 6. 
Robertson Valveless Automatic Gas and Gasoline Engine. 4 (20) 6. 
Internal Combustion Engines.* Clerk, M. . (29) Serial be- 
ginning July 7. 
300- ry Double. Biston, (Francots Type) ‘Compound Engine. (11) 
uly 7; uly 
Flue Gas Analysis.*F. H. Corson. (26) July 7 
- Modern Economical Steam Engines and Turbines. (12) Serial beginning July q. 7 
7 New Mechanical Plant of the Connecticut Hospital for the Insane. | (14) July 8. 
The Prevention of Stoppages (of Gas) in Services, | Meters and House Pipes 
during Cold Weather. Irvin Butterworth. (Paper read before the wae a an 
Gas Assoc.) (24) July 10; (83) July 
Calcium Carbide and Acetylene. J. B. Morehead. (Paper read before the — 
_ Western Gas Assoc.) (24) July 10; (83) July 15. — A 
The New Three-and-a-Half Million Cubic Feet Gasholder at Amsterdam. . rR, 
A. van Sandick. (Tr. from De Ingenieur.) (66) July 11. oe 
Gas Coals and the Products of Their Distillation. Sainte-Claire Deville. (ax 
tracts from Lecture delivered at College of Mines. ) : 
Chain Making by Electric Welding.* (20) July 13. 
Plant at the Metropolitan ‘Electric Supply Co.’s Works.* 
uly 
The Harmonic “Analysis of an 
Heat Insulation.* sg. Hutton and J. R. ‘Beard. (Paper read before the 
_ Faraday Soc.) (11) July 14; (47) July 22, 
Gas and Oil Engine Practice.* Horace Allen. (47) S erial beginning 
u 15. 
Melting Steel with Iron. R. P. (Abstract | of before 
Amer. Foundrymen’s Assoc.) (47) July 15. 
Test of a Steam Turbine after Two Years’ Service.* | (14) July 15. 
Ashland Slag Cement Plant. (20) July 20. 
The Wellman-Seaver-Morgan Air July 20. 
‘The “Hoyois” Steam-Engine.* (11) July 21. 
Method of Determining Moisture in at Pressure. 


Jacobus. (47) July 22. a 
Blythswood’s Liquid Air Plant Work at Low Tempera-— 
i tures.* (19) July 22. 
Some Phases. of the Feed-Water Heater ‘Problem. Walter B. Harrington. (17), 
u 99 
in Steam Turbine Design. (14) duty 22. 
The Thermit Process in American Practice. Ernest Stutz. (Paper read before 
the Amer. Soc. for Testing Materials.) (18) July 22; (40) July 28. 
|The Practical Enrichment of Low Candle Power Gas with Benzol.* Fred a 
Wheeler. (Paper read before ‘he Assoc. ) (24) July 
-A Combined Baby Bessemer and ‘Open Hearth ‘Steel Foundry. * Hermann Wed-— 
ding. (From Paper in des eur Gewerb- 
fretases.) . (20) July 27. 
test of a Small-Sized Gas Producer. ‘and Gas Engine. July” 27. 
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‘The, Trap Return at the States Military 
Some New Forms of Flanged Pipe Connections for High-Pressure a 
§team and Hydraulic Work. Luther D. Lovekin. (64) July. 
The New Turbine Station of the Edison Electric: ‘Company o 
Boston.* (64) July. 
A Ten-Thousand Horse-Power Steam Turbine.* Koester. (64) 
The Power Plant of the Atlas Knitting Mill. Chas. C. Klein. (64) July. 
Calculating the Steam Consumption of Steam Turbines. — — (64) July. 
= Kent Mill as a Fine Grinder. George H. Fraser. (From a Paper oo 
‘before the Assoc. of Amer. Portland Cement Mfrs.) | (60) July. tie a 
Vatural Gas Pumping Plant at Hundred, West Virginia.* F. C. ‘Weber. (45). ve 
Method of Using Waste Heat from Coke Ovens for Firing Boilers at the — z 
Works of the Continental Coke Co.* Howard N. Eavenson. (45) July. 
_By-Product Coke as Made in the Ovens of the Otto-Hoffman and United- Otto 
System.* 


Edwin A. Moore. (Paper read before the Phil. Foundrymes's ~ 
Assoc.) July. 


- Flow of Air in Pipes and the Transmission ot Power by Compressed Air. (45) 
July. 
The Manufacture of Briquettes.* (19) July 
4 Vertical Compound Engine under Varying Loads. * 
uly 


Boiler Explosions.* (47) July 1. _ 


The New Hele Gas-Works of the Ilfracombe Company. July 
The Draper 18-Inch Geared Head Lathe.* (20) July 6 
- The Gutermuth Patent Valve.* (20) July 6 | 
The Robertson Valveless Automatic Gas and Gasoline (20) 5 July 
; Internal Combustion Engines.* Dugald Clerk, M. Inst. C. E. (29) ‘Serial wit 
‘Flue Gas Analysis.* F. H. Corson. (26) July % 
Modern Economical Steam Engines and Turbines. _ (12) Serial beginning July 7. — an 
New Mechanical Plant of the Connecticut Hospital for the Insane. (14) July 8. 
Moulding Process.* (47) July 8 
The Prevention of Stoppages (of Gas) in Services, Meters and House Piper — 
during Cold Weather. Irvin Butterworth. ~ (Paper read before the ie, Pipe 
Gas Assoc.) (24) July 10; (83) July 15. 
Calcium Carbide and Acetylene. J. B. Morehead. (Paper read 
Western Gas Assoc.) (24) July 10; (83) July 15. 
‘The New Three-and-a-Half Million Cubic Feet Gashoider at Amsterdam. R. 
A. van Sandick. (Tr. from De Ingenieur.) July 11. 
- Gas Coals and the Products of Their Distillation. Sainte- Claire Deville 


tracts from Lecture delivered at College of Mines. July 
Chain Making by Electric Welding.* (20) July 13. 


Plant at the Electric Supply Co.” “Works. * 
uly 


“Faraday Soc. 
Modern and | 
July 


(14) July 15. 
The Ashland Slag Cement Plant.* (20) 20. 
The Wellman- Seaver-Morgan Air Compressor.* (20) July 
The * ‘Hoyois” Steam-Engine.* (11) July 21. 
pining Moisture in Steam at Atmospheric D. s. 
Jacobus. ) July 2 ie 
a, ‘Lord Blythswood’s Liquid Air Plant for Experimental Work at Low ‘Tempera- 
 tures.* (19) July 22. 


“ baad "Water Hester Problem. Walter H 


_ Vibratory-Action Testing Machin 


the Amer. Soc. for Testing 48) July 22; (40) July 
The Practical Enrichment of Low Candle Power Gas with Benzol.* Fred B. 
_ (Paper read before the, Western Gas Assoc. July 24; 


\ Combined Baby Bessemer and Open Hearth Steel Foundry. Hermann 
ding. (From Paper in Verhan des ar des Gewerb- 
fleisses.) (20) July 27. 


A Test of a Small-Sized Gas Producer an and Gas” Engine. (13) July y 27. ie vibe 


— 
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a — 
— 
— 
a 
— 11) July 14; (47) July 22,00 Serial beginning 
il Practice.* Horace Allen. (47) Seria 
. Melting Steel with Iron. R. P. Cunning 
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&§ 
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The Use of Boiler Compounds. William M. Booth. From The Chemicat En- 

Torsion for Recording “the Power Steam Turbines.* (19) 
July 9 
English Motor Omnibuses for City ‘and Country ‘Use. 9) Serial 
Concrete Blocks. H. H. Rice. (14) July 29. 
The Bursting Strength of Boilers.* (64) Aug. 
for Plotting and Expansion Curves. 
(64) Aug. 
Air a and Ammonia Leicester: Allen. 
) 


( ot 
‘Le Dirigeable Lebaudy. H. Julliot. 
Sur une Nouvelle Transmission par Courroie, Corde ou Cable e et - Contribution a 
l’étude du Mécanisme de Ce Genre de Transmission.* C. Rozé. (37) May. - 
Machine Automatique a Tailler, sans Gabarit, Engrenages Coniques.' 6B. 
achine Soufflante Compound des Usines Acklam, Middlesbrough (Angie; 
Nouveau Moteur a Explosion avec Dispositif @’Entrée @Air dans 1 Cylindre, 
Systéme G. Erikson.* H. André. (36) May 10. kid 
Les Omnibus Automobiles | a Paris.* G. Espitaliier. (33) May 20. 
_Expériences sur le Rendement des Roulements & Billes. * (35) May 20. aa 
Fabrique de Ciment de Pobla-de-Lillet (Espagne).* (33) May 20. 

Pare a Charbon a Manutention Rapide.* (33) “June 
i Aciers a Outils a Coupe Rapide.* J. Garnier. (33) June sea ~ 

Machine a Essayer les Metaux.* L. Delaloe. (34) July. | 

7 . Coupe Gordon-Bennett en 1905.* F. Drouin. (33) July 

Les Nouveaux Laboratoires de Mécanique de "Supérieure. de 

Distribution a Tiroir, Variable au Régulateur, Syst@éme Moritz.* | (33) July” 8 

Steinkohle, Naphta und Torf in Inrem Wertverhiitniss fir Dampf- und Krafter- 

geugung. * H. Mittermayr. (Paper read before the St. Petersburg Poly- 
Verein.) (52) Serial beginning Apr. 15. 
Ueber das Verhaltnis der Zahnlange zur Zahndicke bei Wehage. 

Bs Der Heutige Stand der Motorfahrrader. * (82) Serial Zpetinning Apr. 29 
_-Vollhubventile fiir Kompressoren.* Ferd. Strnad. (48) Apr. 29. 
Beitrag Theorie der ‘Dampfmaschinendiagramme.* Blaess. 
Neue PSchleifmaschine ‘tar ‘Lochborer. Hermann Fischer. (48) Apr. 29. 
Einformen und Giessen eines Gasmaschinenzylinders und Dessel- 
ben nach dem Guss.* C. Henning. (50) May 1. 

Die Erzeugung von Glihlicht mit Fliissigen Brennstoffen. . (82), Serial be- 

das Gustav O. Schultze. (80) Serial May 9. 

Aenderung der von _Kesselblechen mit Zunahme der Festigkeit. 

Bach. (48) May 13. 

Die Giesserei der Firma Scholten in * ¥F. Wiist. (50) May 15. 

Der_Warmedurchgangskoeffizient fiir Gasmotoren nach ‘Diagrammen von Prof. 

_ Dr. Slaby.* Kurt Brauer. (82) Serial beginning May 20. 

Der Mechanische Wirkungsgrad und die Indizierte Leistung | der -Gasmaschine. 
Uber den Skonomischen Hinfluss der Kompression bei Damptmaschinen, 
Herbert Klemperer. (Abstract of Doctor’s ‘Thesis presented at the Technische 
a Hochschule zu Dresden.) (48) May 20. w, 
‘Ueber Sauggas- und Spiritusmotoren.* Neumann. (Paper read before the 

Die Neubauten der Mechanischen Abteilung der K6nigl. Sichsischen Technischen 

Hochschule zu Dresden.* (48) May 27.  ~— | 

Die Einfiihrung der Deutschland. ‘Conrad 

(48) Serial beginning June eae 

Ueber Riemengetrie 

June 4. 


(48) June 1 
C. Blacher. C62) 


‘Serial 


&§ > 
| 
| 
| 
— 
ii 
— 
i 
— 
— ‘Ueber chen. N. Peters. 1béd * (48) June . 
Ueber das Schmauc n Kesse en. 
Drehwerk zum Abdrehen und Ausstellung der Société Anonyme 
Weltausstellung in St. Louis, 1904 : Die Ausst 
‘Weber Mittel zur Erzielung Dichter und Spann 
eber die beginning June 15. _ 
Treuheit. (50) Serial ii 
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Gasmaschine, Bauart Mees, mit Vereinigier M Fiillungsrege- 
Mechanische Wirkungsgrad und die Gesmaschine, 
Hugo Giildner. (48) June 24. 
Neuere Werkzeugmaschinen mit ‘Blektrischem An ntri 


June 24. 

‘Untersuchung einer R. (48) June 24. 
Die Jonesche Kohlebatterie.* (82) June 30. 
Die Anwendung des Uberhitzten eT bei der Kolbenmaschine.* Otto Ber- 
ner. (48) Serial beginning July 1. 
Der Einfluss Selbsttaétiger und Gesteuerter BHinlassventile auf Leistung’ und 
“Verbrauch von Explosionsmotoren. * K. Fehrmann. (48) July 1. 
Ueber Kollerginge.* Amende. (Paper read before the fir 

Ton-, Zement- und Kalkindustrie.) (80) July 4. 
Ueber Schmaucher. Cramer. _ (Paper read before the Deutscher Verein fir Ton-, = 
Zement- und Kalkindustrie.) (80) July 4. 
Thermische Untersuchung an Kompressoren.* Fritz L. Richter. Serial 

Wahl der Exzenter bei Doppelschiebersteuerungen.* Pickersgill. 
Ueber den bei aa Rude. (82), Serial 

beginning July 15. 

Untersuchung einer Dampfkraftanlage mit Zweifacher “Ueberhitzung 

 Abgase.* E. Josse. (48) Serial beginning July 15. 
Versuche iiber Lagerreibung nach dem Verfahren von Dettmar. H. 
Die Dampfkessel und Kraftmaschinen auf der Niederschlesischen Gewerbe- und a 

Industrie-Ausstellung Gérlitz 1905. Forster. (48) Serial beginning July 82) 


54, Pt. Wi 

Example. of the Alteration Fire- Brick by Gases ‘Firm- 

Relative Elimination of Impurities in -Matte. 
dolp Van Liew. (56) Vol. 


for the Production of = sg. B. Bretherton. 


-Litharge in Preliminary Assays, and the . Advan-— 
tages of an Oxide H. E. J. and M. 


Notes on the Metallurgy of Copper of Montene. oO. 
= on the Rate (50) Vole the Structure of 
Sauveur an oynton. (56) Vo 
Electrolytic Lead-Refining.* Anson G. Betts. (56) Vol. 34. 
A Test for Precious Metals in Cyanide Solutions. Albert Arents. (56) Vol. 34. em 
‘Flue Dirt and Top-Pressure in Iron Blast- Furnaces: A Study | of the Influences _ 
Controlling Them. F. Louis Grammer. (56) Vol. 34. a ore 
‘The Assay of Zinc- ‘Box Residues from the Cyanide Process. Richard Ww. Lodge. * 
‘School Laboratory- work: Free- -Milling Gold- Run. Robert H. ‘and 
EB. E. Bugbee. (56) Vol. 34. 
pe The Refining of the Precipitates’ ‘Obtained by — of Zinc in the Cyanide” 
Process of Gold and Silver Extraction.* G. Howell Clevenger. (56) Vol. (84 Bae 
- Proposed Filter-Press Slimes Plant. Francis L. Bosqui. (56) Vol. 34. | ¢ 
The Electric Steel-Furnace at Gysinge, Sweden.* F. A. (56) Vol. 
The Sperry Vanning-Buddle.* Edwin A. Sperry. (56) Vol. 34 
The Metallurgy of the Homestake Ore.* Cc. W. Merrill. ‘vol. 34. 
The Cyanide-Plant and Practice at the Ymir Mine, West 
Columbia. Edwin C. Holden. (56) Vol. 34. ey ce. F 
Hearth- Area and the Number of Tuyeres in Iron Blast- Furnace Practice. 
Grammer. (56) Vol. 

Laboratory Study of the Stages in the Refining ‘Copper: H. O. ‘Fotman, 
F. Green and R. B. Yerxa. (56) Vol. 34. Vibe eae eae 
Plant for the Handling and Treatment of Ores at the ‘Silver Cup and N ttie oe 
British | Cofumbia. George Attwood, Assoc. M. Inst. 


Fine Grinding ““giimes. Warwick of read 
fore the West. Assoc. Chemi: ts & 68) S 1 
beginning Apr. 29. 
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ENT E GINEERI 
Metallurgical—(Continued). 
West of Scotland Iron and Steel Inst.) (12) May 
Machinery for Dry Air Blast.* (22) May 12. 
Blectric Smelting of Iron and Steel. F. W. Harbord. ot ‘Paper read 
¢ before the Faraday Soc. of London, Eng.) (16) May 18 
‘Manganese Bronze. Percy Longmuir. (From The Foundry. May 
Filtee Pressing of Slime. H. R. Edmands. (Abstract from heiatiieel of the 
- Australian Inst. of Min. Engrs.) (16) May 25. | 


Platinum and Palladium in Certain ‘Thomas Rend. 16) 


May 25. 
The Determination of ‘Sulphur in Iron Ores. Graham. 
The Detroit Iron and Steel Company’s Blast Furnace Plant. * (20) pe : or 
Air Blast and Turbine Blowing Engines: A New Method. of Drying 
Blast.* (20) June 1. 2 
Electrostatic Concentration. Lucien I. Blake. (From Transactions of the 
Amer. Electro-Chemical Assoc.) (16) Serial beginning June 1 
New Pyrite Smelter.* Herbert Haas. (16) June 8. Metal. an¢ 
- Spitzlutten. * H. Leupold. (Abstract from Journal of the Chem. ” Metal. an 
‘ Min. Soc. of S. Africa.) (16) June 8. 
The Iodimetric Determination of Copper. Je. (16) June 8. 
Slag Calculation. Charles S. Palmer. June 29. 
Estimation of the Chief in Cyanide E. 
June 29. 
Casehardening. David Winther. from 
Engineers’ Inst.) (22) June 30. 
Special Steels.* L. Guillet. oe read before the Min. and Metal. Cong. 
4 Ore Briquettes for the Blast Furnace. ‘Henry Louis. (10) July. 
Experiments on the Fusibility of Blast Furnace Slags. Boudguara. 
Serial beginning July 6. 
The Influence of on Steel. Pierre Delville. 
before the Min. and Metal. Cong.) (22) July 7 — © c+ es 
The Purification of Blast Furnace Gas. Emile Bian. (Abstract of Paper read 
before the Min. and Metal. Cong. (22) July 7; (47) July 15. 
New Open- be: . Ackers. read before the Min. ond 
The Action of Gases upon Fire-Bricks. _ Thomas Holgate, M. Inst. ch E. (66) 
Serial beginning July 18. 
Materials Used in Furnace Construction. ‘Hutton and J. R. Beard. 
stract of Paper read before the Faraday Soc.) (22) July 21. 
Dressing at Broken Hill. V. F. Stanley Low. 
Austral. Inst. Min. Eng.) (16) July | 
The Manufacture and Characteristics of 
in Roasting Gold Ore. William E. (16) 29. 
- Standard Screens for Screen Analysis.* Courtenay de alt. Bits: July 29. 
Portable Assay Furnace.* J. J. Gillio. (Abstract of Paper i Tra 
Inst. Min. Eng.) (16) July 29. 
Note sur l’Emploi de l’Air Sec dans les Hauts Fourneaux Apree Essais de 
J. Gagley, & A. Gouvy. (62) Mar. 
Les Alliages de Cuivre. ‘Leon | Guillet. (33) Serial beginning 24. 
Elektromagnetische Aufbereitungen nach dem Verfahren von Wetherill. Fr. * 
Die Elektrische Kraftiibertragung auf F. Janssen 
beginning May 1. 
Die Vorwarmzone des Hochofens.* Fr. ‘Schraml. (50) May 15. 
Amerikanische Ofenkonstruktionen unter Besonderer Beriicksichtigung Ihres 
» Mauerwerks.* Bernhard Osann. (Paper read before the Verein deutscher | 
Fabriken feuerfester Produkte.) (80) May 18; (50) May 1. 
Ueber den Gegenwiartigen Stand der Elektrischen Bisen- und Stahlerzeugung.* 
Borchers. read before the Verein Deutscher Eisenhiittenleute. 
Wirtschaftliche Verhaltnis Zwischen Gichtgasmotoren und 
7 im Verhiittungsgebiet der Minette. L. Ehrhardt. (48) June 3; (50) June 1. 
> Die Herdofenstahlerzeugung aus Fliissigem Roheisen. Oskar Simmersbach. — (50) 
Serial beginning June 15. 
Elektrisch Betriebener Gichtaufzug. Collischonn. (50) June 15. 
Fortschritte im Bau von Gaséfen fiir Eisenhiittenwerke. A. Desgraz. z (Pap er 
read before the “‘Eisenhiitte’’ Diisseldorf.”) (50) Serial beginning July 1. oe 
Experimentelle Studien iiber die Vorgange im Hochofen. 
Mechanische Hochofenbegichtung.* (50) July 15. 
Untersuchung iiber den Ursprung eines Blasenraumes in einem 
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Beitrage zur Technik der 
_ Neuburger. Serial beginning July 22. 


New Method of and Pressing Gun Cotton (22) 2. 
The Grubb Gun-Sight. (46) June 3. 
Stowmarket Explosives’ Factories.* (12) June 9. 
Automobiles Militaires: Batterie june 9. de l’Armée Portuguaise.* 
G. Espitallier. (33) June 10. ad 
Brinells Untersuchungen mit Seiner Kugelprobe. (82) Serial beginning May 6. 


Automatisch Arbeitendes Geschiitz.* Gustav Schatz] von Mihlfort. May 6. 
— The Treadwell of Mines, Douglas” ‘Island, Alask R 
The Box Electric Rock-Drill.* Frank E. (56) Vol. 
The Power Plant of the Moctezuma Copper Company ‘at Nacozari, Sonora, 
John Langton. (56) Vol. 34. 
a Notes on the Coal- and lion-Fields of Southeastern Shanst, China.* William H 
Electrical Power- Transmission for Mines.* ‘Francis oO. Blackwell. (56) 
Application of Electricity in the Anthracite Coal- Field of Pennsylvania, with 
Reference to the Wyoming Field. =&H. H. Stoek and G. Harris. 
_ ‘The Cost of Pumping at the Sho: 
Company.* R. V. Norris. 
Apparatus for Coal-Mining.* B. Clarke. Vol. 34. 
-Air Motors for Gathering Cars Mines. * Beverley 


Harley Bulmer, 


Mines and Mining in the Argentine — James McKean M. 
Inst. C. E. (63) Vol. 159. 
The Compression of Stope Fillings. Jacob Oberhausen. Apr. 
- Submerged Jet Dredge.* H. L. Lewis. (68) Apr. 29. 
Compressed Air on the Pacific Coast.* Edward A. Rix, M. . s 
a Efficiency Test of a Nordberg Air Compressor at the Burra Burra Mine cis he 
Tennessee Copper Company. J. Parke Channing. May. 
4 Boonomy in Operation of Coal me 24 Power Plants. F. Weber. (45) tee: 
Compressed Air Coal Cutters.* Wightman. (45) May. 
of Air for 
South Wales Inst. of Engrs.) (57) May 5. 
Separation of Dust from Coal. (22) May 5. 


Minis ‘Pur oses.* Lucius I. ghtma: 


Safety Lamps for Coal Mines.* (62) Serial beginning = 11. _ 
Influence of the Roof in Longwall Working.* J. T. Bea _— of Paper 
read before the ‘North of Inst. Min. and Mech. Engrs.) 
Shaft Sinking by the * Cc. ‘McFarlane. (16) 11. 
The Prevention of Gob Fires in Coal Mines. George Farmer. (16) May 11. 
- Lambton Collieries Power Distribution Scheme. — (26) | Serial beginning May 12 
Methods of Boring and Sinking.* (22) May 12. | 
Air Consumption of Drills. R.R. Seeber. (16) May 18. 
Mine Car Running Gear.* R. V. Norris. ses) 18. 
The Grangesberg Iron Mines in Sweden. * J. © Hamilton. qi May 
Pumping Data. R. Gilman Brown. (16) May 
Complete Electrical Installation Und-rground.* (57) ‘May 26. 
ire Ropes Used for Winding. J. A. Vaughan and W. Martin Epton 
of Paper read before the Transvaal Inst. of Mech. Engrs.) - 
Power for Coal Mining Machinery ; jompressed Air vs. Electric 


Mine Explosions. J. T. Beard. (45) beginning June 
Air Compression in Great Britain, at Mines.* James Tonge. 

Central Power Stations for Mines. (12) 
ee Conveyor-System for Filling at the Coal-Face, as Practised ‘in Great Brit- : 
ain and America. W. C. Blackett and R. G. Ware. _ (Paper read before the 

500-Horse-Power Winding-Engine at the Liége Exhibition. (11) June 
Results of an Investigation on Winding dla in France. ca nati June 23. ates 


| 

4 ‘ = 
— 
— 
— 

q 
— 
— 

t 

iim 
| 

— 
iim 
iim 


— 
i 
| 


‘CURRENT ENGINEERING LITERATURE 


Outlines of Mine Ventilation.* ‘William Clifford. ) July. 
Tests with Haulage System to Economize Air: Practical ‘from. Trial 
Tests with an Endless-Rope Haulage Driven by —— Air Cylinders.* Jee 
Hempel. (Tr. from Gliickauf.) (45) July. | 
Lining for Mine Shafts.* F. R, Dravo. July. 
otes on Hydraulic Mining Richard (Abstract 
the Colo. School of Mines Bulletin.) (13) July 20 : 
Electrically- Driven Secondary Haulage.* 8. Swallow. (Paper: read 
the National Assoc. of Colliery Mgrs.) (22) July 21. | a 
_Timbering and Arching in Mines.* Idris Thomas. (Paper read before the 
South Wales Inst. of Engrs.) (22) July 21. 
‘Safety Catches for Mine Cages.* E. Mackay Heriot. (16) 22. 
A Large Pumping Plant in Tasmania.* (16) July 29 ae Leen a 
Prospecting with Churn Drills.* (16) July 29. 
id 
Miscellaneous. _ 
Metric Fallacy. Frederick Halsey. 
(12) Serial beginning May 26. 
Graphical Mathematics.* A. G. Holman. 
The Engineer’s Fault: A Discussion of Contracts Law Suits. 
John Cassan Wait, M. Am. Soc. C. E. (Abstract of Paper presented befor 
Soc. of Mun. Engrs. of N. Y. City.) (13) June 8 
7 ice for Averaging Certain Kinds of Continuous Records by me Punt 
~ ee W. L. Butcher, Assoc. M. Am. Soc. C. E. (13) June 29. — 
_ The Organization and Administration of National Engineering» Societies. 
Lieb, Jr. (42) July 
The Academic Side of Technical Training. Alexander B. Ww. Kennedy. 
dress delivered at University College.) (11) July 7 
Opportunities for Engineering Graduates in the Government Service. John 
Hayford, Assoc. M. Am. Soc. C. E. (Paper before the | Soc. for Promo: 
tion of Eng. Education.) (13) July 13. 
The Testing Engineer. Charles B. Dudley. Address before 
Amer. Soc. for Testing Materials.) (18) July” 15; (13) 20; 
July 14; (40) July 21; (14) July 8. 
_ A Problem in the Storage of Granular and Lump Material. s Ww. E. Hunter and soe A, 
J. S. Myers. (13) July 27. 
Table des Racines Cubiques. G. Balsen. (36) Apr. 25. 
in Prismatischen Rodhren und Gefassen 


7 f A. Seurot, M. Am. Soc. C. E.) (54) Vol. 54, Pt. F. Ie OS: 

Methods and General Description of Massachusetts (Highway) Work.* —Will- 
: iam E. McClintock, M. Am. Soc. C. E. (54) Vol. 54, 

Concrete Roadways at Richmond, Indiana. (67) | Apr. 
- Street Lighting by Electric Arc Lamps.* H. B. Maxwell. ~ (77) May. 
The Electric Lighting Situation in Paris. (27) Serial beginning — 1 
Glass Paving Bricks. A. M. Thackara. (14) May 20. 
Concrete Street Pavements at Richmond, Ind. (13) June 8. ‘A Dh 5. ; 
Glass Paving and Building Bricks. (19) Serial beginning ane 24. en ne 
Street Lighting. E. E. read the | Inc. Mun. Elec. Assoc.) 


‘cuittora 


rest. (Paper read before the Amer. Soc. ue " 


July 


a “Construction et lEntretien des Chaussées en 


‘The Mickley Ingwall Cosi Conveyor for Use in Thin Seams.® M. 
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4 _ (Paper read before the South Wales Inst. of Engrs.) (22) July 14. : 
How to Lay Granitoid Curb and Gutter.* J. C. Herring. (60) Aug. 
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Les Transformations de Laeken.* P. Gillet. (30) June. 


Moyens de Combattre la Poussiére sur Routes.* 
~Jume 24, 


Railroad. 


Stock in France. ‘Edouard: ‘Sauvage. (54), ‘Vol. 54, Pt. D. 


The Balanced Compound Locomotive.* S. -M. Vauclain, M. Am. Soc. 


The Substitution of Electricity for Steam as a Motive Power. 


Am. Soc. C. E. (54) Vol. 54, Pt. E. AN LE 
Substitution of Electricity for Steam as a Motive Power, ‘Ale ander 
Siemens, M. Inst. C. E. (54) Vol. 54, Pt. me 
British Railroad Terminals. Theodore Foxlee, Ins EB. 
French Railroad Terminals. ne Pontzen, Cor. M. Am. Soc. C. 


. (Tr. 
from the French by Paul A. Seurot, M. Am. Soc. C. (54) Vol. rt. 


Review of General Practice.* Elmer Corthell, M. 
(54) Vol. 54, Pt. F. 


Early Railway Construction in New South “Wales. Joseph Inst. 
A Graphical Method of Determining the Relative Positions of. ‘Points mlb 
_Crossings.* Charles John Albrecht, M. Inst. C. E. (63) Vol. 159. 
Modern Grain Elevator. I. E. Blumgardt. (8) Apr. 
Locomotives. E. E. R. Tratman. (61) Apr. 16. 


A New Type of Powerful Goods Locomotive for the “Great Western ‘Railway 
Company.* (22) Apr. 28. 


= 
Common Standard Locomotives: Harriman Lines.* (25) Serial beginning May. | 
Recent Terminal Improvements in St. Louis. Daniel Breck.* .— read be-- 
fore the Engineers’ Club of St. Louis.) (1) May. 
Some Details of Reconstruction Work, St. Louis Union Station. . A. P. Greens- 
 felder. (Paper read before the Engineers’ Club of St. Louis.) 
Rolled Steel Wheels.* (21) May. 
Atlantic or 4-4-2 Class Engines; Great Western Railway. Pi (21) May. 
Reinforced Concrete in Railway Construction.* (21) May. 
The High-Speed Vacuum Automatic Brake.* (21) May. 
The Leitner-Lucas System of Electric Train- Lighting. * 874) May; (73). July 7 7. 
Heating System of the Canadian Pacific Ry. at Montreal. (14) May 6. 
The Brilliant Cut-off of the Pennsylvania R. R.* (14) May 6. 
The La Junta Shops, A., T. & S. F. Ry.* (18) May 6 
Locomotives of Great Power. J. E. Muhlfeld. (Abstract of Report, No. No. 
presented at the Int. Ry. Cong.) (18) May 6. 
Electricity vs. Steam for Heavy Haulage. A. H. Armstrong. (17) May 6. ote 


at the Railway 8) Serial 
May 


6. 
‘Preservation. . Kendrick. (Abstract of ‘paper read before ‘Int. Ry. 
me Cong.) (18) May 6. 


Great Western Locomotives and Their Recent Work. 


Railway Signalling in America. ( Serial itn May 12. 
Automatic Car Couplers. George 

Locomotives. Charles H. Fry. 

Electric Drive in Railroad 


Compounding of Locomotives. A. T. of Paper 
before the Swindon Eng. Soc.) (47) Serial beginning May 13. 
The Plant of the New Electric Railroad up Mount Vesuvius.* (19). ‘May 
Electric Traction in the United States, Great Britain, Belgium and Italy. Victor 


a. Tremontani and others. A, (Abstracts « papers read be before the Int. Ry. 


Maine Central Ten- Wheel Locomotive. (18) May 
Rails for Lines with Fast Trains. (Extracts 
Int. Ry. Cong.) (18) May 13. | 
= Operative Features of the Aurora, Elgin 
On Shop Methods.* John D. Fis 
Interurban Ry. Assoc.) (72) May 15. 
The Hicks Gasoline Electric Motor Car.* — (20) May 18. i 
The Hastings Tunnelling Shield System. i: mg May 18. 7a 
Four Cylinder Compound > Locomotive, G. 
Switching. _ A. Healy. (40) May 19 
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Rack and Adhesion Locomotives for Central South “Africa. . 
he Evolution of the Telegraph in Railroad Work.* Charl 
pon» Roundhouses and Their Operation. W. E. ‘Dunham. = (15) May 19. 
Four-Cylinder Compound Locomotives in America. * F. J. Cole. (15) May 19. 
The Electrification of Trunk Lines.* L. R. Pomeroy. a: 2 Ss: See 
The Progress of American og ge in the Last Quarter Century.* Ss. Whinery, 
Oil for Locomotives. Howard . E. (15) May 
19. 
Heating, Lighting and Ventilation | of Cars. George I. Fowler. May 19. 
a4 High Capacity Cars. Rodney Hitt. (15) May 19. 
Electric Traction in France. F. Paul-Dubois. (Abstract of Paper read anne 
‘The Berlin Zossen Tests and Their Results. (17) May 20; June Rc. ore the 
Storage Batteries for Track Circuit. C. Anthony. (Paper read the 
- Ry. Signal Assoc.) (18) May 20; (15) May 26. | 
New Electric Locomotives on Italian Railways.* 
Concrete Foundations of the New Passenger D. ©." 
The First Street Tunnel, Washington. * (14). ‘Serial beginning May 20. SS 
Ore Handling Plant at Conneaut, Ohio.* (20) May 25. 
Steel Rails for Fast Lines. ~ (20) _ 2 eer 
Northern Spanish Railway.* Cubillo, Assoc. Inst. C. E. May 26. 
Electric Traction on Railways. (11) May 26. mi 
Express Locomotive for the Cambrian Railways. ‘May 26. 
English Gasolene Locomotives.* (15) May 26. 
New Types of Valves and Valve Gears for (47) May 27. 
Electrical Equipment of a Railway Shop.* (27) May 27. 
Traction Problems in Carli L. de Muralt. (42) 


of ‘Motors in Steam and ‘Electric Practice. William “McClellan, 


New Car for Ft. “Wayne & Wabash ‘Valley. (72) ‘June. 
Indianapolis Express Terminal.* §(72) June. 
Balancing Balanced Compound Locomotives.* (25) Jue, 
Private Owners’ 20-Ton Tank Wagons.* (21) Jume. 
) June 
New York Central Simple Consolidation Engine.* _ (39) Jun. 
~Dynamometer Car: New York Central Lines.* (25) June. 
_ South Louisville Shops: Louisville & Nashville Railroad.* — (25) ) June. 
40-Ton Composite Hopper Cars: Seaboard Air Line Railway. June 
Walschaert vs. Stephenson Valve Gear.* (25) June. 
o Iron Wheels in Passenger and Freight Service: Chicago, Milwaukee es 
Test of the New York Central Electric Locomotive. (25) June. _ - 
Electrical Features of Block Signaling.* _L, H. Thullen. (42) June. ae 
Compound (4-Cylinders) Express Engines “Adriatic” Railways 
of Italy.* Charles R. King. (21) June. “3 
A Petrol or Gasolene Motor Car for Railways.* | Emile ‘Guarini. | a... June. 
The Railway Telephone Cost of Line Construction. Prank Fowle. 
Weight Distribution on Electric. Locomotives as “Affected” by ‘Motor Suspension 
Draw-Bar Pull. * T. Dodd. (42) June. 
Three-Phrase Traction.* F. N. Waterman (42) June. 
Electric Equipment at the Karawauken Tanned. (12) June 2. 
= and Operation = of American Freight Yards.* George I. 
* une 
Westinghouse Single Phase Electric Locomotive | for Heavy Freight ‘Service.* 
(15) June 2; (40) June 2; (14) June 3; (18) June 3.5 
A Lar Single-Phase Locomotive for Heavy Railroad Service.* (a7) 3; 
) June 3; (25) June; (47) June 24; (13) July 6; (6) Sune 80 aA 
Stop and Speed Limit System.* June 3. 
Worm Gearing for Railway Motors.* Henri Somach. “an ines 3. 
Lighting, Heating and Ventilation of Trains. __Charles Dudley. 
of Report to Int. Ry. Cong.) June 3. 
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Heavy Passenger Locomotives for the C., M. & ‘St. 9. 

- Gross-Compound Consolidation for the “Soo” Line.* (15) June 9. a 
‘Hall Automatic Block Signals on the North Eastern Railway.* (15) June 9. 
Pacific Locomotive with Superheater for the Erie Railroad.* (15) June 9; 

Test of a Superheater Locomotive.* (as). June 9. 
Grouping and Operating» ‘Conditions of the South Louisville Shops.* (15) 


June 9. a 
Large Tenders on the Lehigh Valley.* (15) June 9. _ pn a 


Relative Efficiency Tests of Friction and Spring Draft Gear. i (15) June hs _ 
Test of the Alfree Hubbell Valve Gear.* (15) June 9. 
Consolidation Locomotive for the N. Y. Central, with ‘esas Gear.* 
June 9; (25) June; (18) June 
4 New Design for a Four-Cylinder Balanced pe ine 
4 Bee Coaling Station, Pennsylvania Lines.* (4 
Steel Upper Framing for Box Cars. C. A. Seley. of 
livered at Purdue Univ.) (40) June 9; (18) June 10. 
_ Caledonian Railway New Viaducts and Extensions.* | 
A New Train-Lighting Dynamo.* (73) June 9; ’ 
An Old High-Speed Locomotive. Herbert T. Walker. (46) June 10. 
The New Jungfrau Locomotive.* Emile Guarini. (19) June 10. 
Superheating Locomotives.* Rudolf Vogdt. (From Umschau. 
Oscillations of Railway Vehicles. (19) June 10. 
High- Speed, Long-Distance Electric Traction. Charles A. Mudge. ~ (Aaare 
before the N. Y. Elec. Soc.) (19) Serial June 10. 
F “oundries of the Pennsylvania R. R. at Altoona.* (18) June 10. | ~ 
Standard Locomotives of the Pennsylvania Railroad.* (18) June 10. | i Ps 
of Modern Railway Equipment. Alva B. Johnson. (Written 
Manufacturers’ Record.) (18) June 100 
Maximum Brake Force as Regards Foundation Brake for Passenger and Freight 
‘Care. Me Nellis. (Paper read before the Air Brake Assoc.) (18 
The Deutsch Electric Train-Lighting System.* (27) June 10; (20) June 
| French Locomotive with Water-Tube Boiler. (13) June 16. 
Austrian Railway Motor Cars.* (40) June 16. _ 
Northern Pacific Dynamometer Car.* (15) June 16; (25) Aug. ‘ 
oy Top Observation Cars of the D. & R. G.* (15) ‘June 16. el i* 
Some New Steel Passenger Cars.* (15) June 16. a? # 
Water for Locomotive Use. _ Rept. of Com. of Master 
Assoc.) ) June 16; (25) Aug.; Discussion (65) May. 
Locomotive Facilities.* (Rept. of Com. of Master Assoc.) 
Combination Box and Tank Car.* (15) June 16. | 
The Mount Clare Boiler Shop of the B. & O.* (15) June 16. Ee 
- Gasolene-Electric Motor Car for the Chicago & Alton.* | (15) — 16. 
-- Platform for Wide Vestibule Cars on the Big Four.* (15) asad 16. alee 
Friction Draft Gear.* R. H. Blackall. (15) June 16. t 
Steel Underframe Postal Car for the Santa Fé.* (15) ‘16. 
Heating and Ventilating Passenger Cars on the Northwestern.* 16 
The Manufacture of Chilled Wheels. P. H. Griffin. (15) Ju » 16. Anes 
‘The Schmidt Superheated Steam Locomotive. Bia Guarini (15) June 16. 


Steam Railway Car.* (12) June 16. 


Incandescent Gas Lighting for Railway Trains. E. Riley. (Paper ‘read be 
fore the Inst. of Gas June (47) June 10; June 
(83) July 15. 
Standard Freight Cars on the ‘Pennsylvania Railroad. > (18) Jens 47. 
High-Power Locomotives. _E. Sauvage. _ (Abstract of Paper read before the 
Locomotive Front Ends.*_ (Report of Com. to the Amer. Mechanics’ 
Assoc.) (18) June 17; Abstract (15) June 16; (25) Aug. peace aos 
The Morris Canal Crossing of the Lackawanna R. R. * (14) June Vs 
The Use of Superheated Steam on Locomotives.* H. H. Vaughan. er — 
= the Amer. Ry. Master Mechanics’ Assoc.) (18) June 17; vir; Serial 
beginning June 23; Abstract (25) July; (13) 22. 
of the Mallet "Compound Locomotive, R. (18) June av: 
(25) June; (15) July 14; (13) June 
Standard Specifications for Locomotive Forgings. (Com. Rept presented to ace 
Amer. Ry. Master Mechanics’ Assoc.) (13) June 22; (22) July 27. 
~The San Pedro, Los Angeles & Salt Lake Ry. (13) June 22. 
The New Orleans Terminal Company. (40) June 23. 
York Central Steel Underframe Gondola Car.* 23. 
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CURRENT ‘ENGINEERING LITERATURE. 


The Liege Exhibition- Locomotives. (12) Seria ial ‘June 23. 
- New System of Signalling on the Midland Railway.* (73) June 23. ore 
_ Motor Driven Dwarf Signal.* (15) June 23. | 
Water Spaces around Fire Boxes. Lawford H. Fry. (Paper read before me 
‘al Master Mechanics’ Assoc.) (15) June 23; (25) July. ‘i 
Mexican Central Wharf at Tampico.* June 23. 
Truck Arch Bars for 100 000-lbs. Capacity Freight Cars. of Com. 
Master Car. Bldrs.’ Assoc.) (15) June 23. | 
Tests of M. C. B. Couplers.* (Rept. of Com. to the Master Car ‘Blars.’ “Assoc. 
(18) June 24; (15) June 23: Abstract (25) Aug. 
Platform Shelters the New ‘Lackawanna Terminal at Hoboken. (14) 
Carriage by Means of Gas. M. Naudé. (Abstract 
Paper read before the Société Technique au Gaz.) (66) June 27; 
July 17. 
The Cave-in of the GQuantesn Tunnel near siaiineniia: Colo.* (13) June 29. i 
The Use of Thermit in a Railroad Shop.* James F. Webb. | = June 29 
us _ Milk Cars for the Lehigh Valley.* (15) June 30. Se 
Four-Wheeled Caboose for the Big Four.* (15) June 30. a 
Central Vermont Compound Consolidated.* (40) June 
The Electrical Engineer in Heavy Traction Work. alll William McClellan. ¢ 
40-Ton Steel Bogie Wagons ; Great Western Railway.* (21) 
Compound Locomotives at Home and Abroad.* Chas. Lake. (21) July. ng 
Eight-Wheel Passenger Enginé with Superheater, D., L. & W. R. R. 2 — (39) Sule. a 
Water Purification for Locomotives. (39) July. wy eB 
4-Cylinder Balanced Locomotive, Pacific Oregon 
Railroad & Navigation Company. (25 ) July; (18) July 1 (39) 
(40) July 14. 
Steel Passenger Cars: Underground Electric Railways, London. (25) July. 
Largest Locomotive Boiler : Mallet Articulated Compound: 
A Large Locomotive Building and Repair Works in France.* Charles *®. King. ae 
_ Freight Terminal at Galewood, Ill., C., M. & St. P. Ry.* (18) July 
The Baltimore Terminal of the Western Maryland R. R.* “july 
Petaluma & Santa Rosa Railway.* (17) July 1. 
French Locomotive with Water-Tube Boiler.* | (47) July 


The Hart Convertible Ballasting and Freight Car, and the Work of Ballasting ae 


-‘Track.* (13) July 6. 
Treated Ties and Care of Ties on the Atchison, ‘Topeka & Santa Fé (13) 
6s (18) Si. . 
Caledonian Railway 30- Ton Steel (40) July 
Locomotive Valves and Valve-Gears.* F. M. Goss. (Paper ‘read before 
Southern and Southwestern Ry. Club. i (15) July 7. Vs 
Heating and Ventilation System for a 20-Stall Roundhouse.* 
Some Causes of Failures of Rails in Service.* Robert Job. ” (Abstract - 
os Paper read before the Amer. Soc. for Testing Materials. D on July 7; 
(18) July 22; (20) July 13; (40) July 28; (14) July 15. ie 
Single-Phase Electric Locomotive.* (11) July 7. 
Paris Ceinture Railway: Tandem Compound Locomotive.* ee (12) July ome 
- Gasoline Motor Car, Union Pacific R. R.* (18) July 8. + 
Four-Cylinder Balanced Compound Locomotive, (18) July 8. 
The General Electric System of Automatic Block Signals.* (18) July 8. 
New Design of 4-Cylinder Balanced Compound Locomotive.* | (47) July 8. 
The Illinois Terminal R. R. Extension. (14) July 8. ne oe 
Permanent Way and Structures of the Toledo Urban and Interurban Railway.* 
The Relation of Variable Load to Cost of in 
Problems.* Sydney W. Ashe. “(13) July 13. | 
Compound Articulated Locomotive for South America.* 14. 
Locomotives at the Liege R. (15) Serial beginning 
_ July 14; (40) July 14. 
000-Gal. Tender of the Louisville & ‘Nashville.’ +, July 14. 
‘Signaling on Lines of the Southern Pacific. M. Cutting. (Abstract 
__ Paper read before the Pacific Coast Ry. Club. 40) July 14. 
_ Norfolk & Western Drop Bottom Gondola.* (40) July 14. | 
_ New York, Ontario & Western Box Car Performance.* (40) July 14. F 
_ Test of a Heavy Freight Locomotive.* (47) Serial beginning July 15. m, 
Extending the Banta Fé Railroad ‘San Francisco.* Herbert I. Bennett. 
Types of Interurban Cars. Shannahan. (Paper read before the St. Ry. 
Assoc. of the State of New York.) (72) July 15. 
Archer Ave. Terminal ot the Chicago & 
Stuart Automatic Block Signal. =. (72) July 15. 
House for the New York Central Wlectric Lines.* 
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CURRENT ENGINEERING LITERATURE. 


Steam Motor Car for the Glasgow & Southwes stern (13) July 20. 20. 
Estimates for Railways for William D . Marks. (3) duly 20. 
Steel Cross Ties. (15) July 21. = 
Powerful Switching Locomotives tor” ‘the ‘Lake Shore.* ore.* (15) ‘July 21; 
A French Mountain Electric Railway. July 21. 
‘a Hot Feed Water and Hot Water Heating. A. A. Mayer. "(Paper rea read before the 7 
Canadian Ry. Club.) (18) July 22. | 
Some Records of Maintenance ay Expenses on American Railways. 13) 
The New British Standard Rail Sections.* (13) July 27. 
P. H. Dudley. (Abstract of ‘Paper 
TInt. Ry. Cong.) July 27. 
= oe Comparison of Steam and Blectric “Motive Power on a Light Traffic Railway — 
(Abstract of Article in La Revue Generale.) Tr. by Lawford H. ry. 
What is the Best Method of Paintin g Steel Cars? P. Cheesman. ~ (Paper 
before the Amer. Soc. for Testing Materials. (15) July 28. 
_ Extended Piston Rods on Union Pacific Vauclain Compounds.* G. H. cae, 
Motor Cars on British Railways. (40) July 
Rail Sections as Engineering Structures.* Paper read “before 


150 000 Lbs. Flat Car, P. & L. ER. R. (18) July 
Heavy Switching Locomotive, New York Central Lines.* (18) 29. 
Steel Freight Car Design. C. A. Seley. (25) Aug. 
Pacific Type Passenger Locomotive: Chicago, Rock Island and Pacific Rail-_ 
Balanced Compound: Erie Railroad.* (25) Aug.; (15) July 14. 
Passenger Car Paint Shop Varnish and Cleaning Rooms.* (25) Aug. 
Travaux des Différentes Lignes du de Paris. 
Georges Lesourd. (32) Mar. 
Locomobiles Wolt la Vapeur Surchauffée.* Gut te 
Chemins de Fer Africains.* (33) Apr. 29. 
‘Surchauffeurs de Vapeur pour ‘Chauaiéres Tubulaires: du Type ‘Locomotiv: 
Embryage Automatique de Loria.* (34) May. 
_ Chantier de Préparation des Traverses, Installé par la Compagnie | des Chemins 
de Fer de l’Ouest & Surdon (Orne). * J. M. Merklen. (38) May. ; 
Note sur les Locomotives-Tenders 4 Quatre Essieux Couplés avec Bogie des 
_  Chemins de Fer de Ceinture.* E. Decourt. (38) May. 
La Capacité des Wagons Marchandises. (38) May. 
Les du Baltimore-Ohio & des Chemins de Fer de. Porto. Rico.* 
ay 
_ Recherches sur le Fonctionnement des Organes de la Suspension dans les Loco- 
motives. A. Herdner. (38) Serial beginning June. 
Note sur la Ligne No. 3 du Chemin de Fer eatin de Paris. ° M. Bérard 
and M. de Griéges. (38) June. | 
Locomotives Compound Quatre Cylindres la Compagnie | du ‘Chemin Fer 
d@’Orléans.* lL. Pierre-Guédon. (34) Serial beginning June. 
‘Trains & a Marche Rapide, en Allemagne avec a 


kessel. Strahl (a8) May 6. 
Entwicklung der Gebirgslokomotive.* Rudolf Sanzin. May 
Die Giesserei der Lokomotivwerke zu N.Y (50) 
Versuchsergebnisse fiber Stromverbrauch und -Riickgewinn auf der 


(82) July 15. 
Dampfturbinen als Lokomotiv-4 Antrieb. A. Marte 


Metropolitan System Paris. Biette. (Tr. from the French. 
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(OURRENT ENGINEERING LITERATUR 
“Railroad, Street— (Continued). 


Underground Railways in Great Britain.* Mott and David Hay, M 


Cc. BE. (54) Vol. 54, Pt. F. 
William Barclay Parsons, M. 
. BE. (384) Vol. 54, Pt. 

Tests of Steel for Electric with Special Reference to. Conductor- 
Rails.* J. A. Capp. (56) Vol. 34. | 

| Two- Motor Versus Four-Motor Equipments. * N. McD. _Crawford. (42) Feb. 
Line Construction for High- Pressure Electric Railroads.* George” A. Damon. 


for Alternating- Current Railways. Theodore 
Track .W. (42) 
The Birmingham and Midland Tramways. * (26) Serial beginning Apr. 28 
Permanent Way Construction and Maintenance. James any 
Ma 


The Stubaital Single-Phase Railway. (73) May 5. 


Semi-Convertible Cars ‘Underframes, for the Broskiyn 
Company.* (17) May 6 
Bloomington, Pontiac Joliet "gingle- -Phase ‘Electric: ‘Railway.* John 
Hewett. (17) May 6. 
General Electric Single- Railway. (37) “May 6. 
Westinghouse Train Control System.* (27) May 6. 
Electric and Railway Construction in the Philippines. (27) May 6. 
Signal and Safety Systems as Applied to Electr Railways. Edward 
New Wrecking Tool Cars for Elevated Railway Service.* (17) May 13. 

of a 5 000-kw. Alternator. L. L. Gaillard. (17) May 13. 
Signals for Indicating Controller Positions.* (17) May 13. 
Some European Notes (on the care of the Nicoll. (72) 

Type Cars for Se rvice for Unitea Railroads of San 
(72) May 1 Me 

New Plant of the Ca amde en Interstate ‘Railway Co. Candage. 
M 


Wheel Grinding on the Boston Elevated (72) May 

The System of the Bloomington & Normal Railway Electric & Heating Com- — 
pany.* C. H. Robinson. (17) May = 

Signaling in the New York Subway. J. Waldron. . (Paper read b before ‘the 

Signal Assoc.) (73) May 25. 

to — read a betore the In Elec. ‘Ry. 


Saginaw & Bay City Railway & Light Co. (72) June. 


Some Interesting Features of Electric Railways in Switzerland.* (72) Seti > 
The Electrification of the Metropolitan District (26) Serlal beginning 

The Single- Phase Railway in Italy. EA (26). June 2. 

A Novel Conduit ne. June 3. 

Sprinkler Test in Cleveland.* (17) June 3. 

A New Storage Yard and Shop Plant for the nee Transit Company.* 

ft Calcutta Tramways System. - (73) June 9 9; a7) June 3; (26) July 14. 

Power Generating and Distributing System of the Old Colony Street — 

Design of a Pantagraph Trolley. C. P. Nachod. (27) 

The Old Colony Railway Power Plant.* (27) June 

- Quincy Point Station, Old Colony Street Railway Company. * (14) June 10. 
Steel Wheel for Street Railway Service.* (17) June 1 
New York Subway Ventilation. Konrad Meier. (14) June 

The Insulation of Tramway Motors. (26) June 23. ies, See 

Elevated Construction in Paris and Berlin.* John P. Fox. 

Light Electric Railways. James R. Cravath. i (42) July. 

Fields versus Armatures Nearest Trolley.* Joseph Andrews. 

Car Designs and Carrying Capacity.* John P. Fox. a7) July 1. 

_ Improvements in Metropolitan Elevated Shops, Chicago.* (17) July Re) 

Portable Sub-Station for Cincinnati & Columbus (Company.° Joba 

Mistakes in Motor Connections and Their Effects. (17) July 8. 
‘suit Wheel Question.* C. G. Bacon, Jr. (17) Taly 
_ Suitable Cars for City and Suburban Service.* T. W. Wilson. | er read 

_ before the St. Ry. Assoc. of the State of N. ¥.) Re, July 8; 2) July 15. 
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44. 

High Potential Operation Details. (72) July 15. 
Brunots Island Power Station of the Pittsburg awe bo. 7 (72) July 15. 
The Sunderland District Tramways.* (17) July 15. 

4k A Novel A. C. Block Signaling System.* Charles E. Bennett. (17) July 15. 
Four Motors v. Two. Robert N. Tweedy. (26) July 21. 

William Parsons, M 1, Am. Soc. Cc. B 


Steel Car for New York City Saltune 
New Instruction Car for the Brooklyn Rapid Transit 55 17) J * 
_ A Large Power Station Operated with Fuel Oil.* W. D. Chamberlin. 
Motorschaltung fiir Elektrische Bahnen.* F. Schoepflich. (82) 


A 29. 
Eisenbetonbauten bei der Bostoner * (78) 
Die Gleislosen Bahnen, System Schiemann. W. Butz. (82) July 8. 


“Disposal of Municipal Refuse: Review of, General Practice. Rudolph” Hering, 
M. Am. Soc. C. E. (54) Vol. 54, Pt. E. r 
Note on the Removal and Utilization of Municipal Refuse in French Cities. z Es. 
Tur. (Tr. from the French.) (54) Vol. 54, Pt. E. 
Sewage Disposal ————— George W. Fuller, M. A m. Soc. Cc. BE. (54 
Sewage Disposal in France. Mz. from the French by George 
W. Fuller, M. Am. Soc. C. BE.) (54) Vol. 54, Pt. B. : 
The Science of Ventilation: The Advantages and Limits of “Natural” and 
 . ae Systems Compared. * J. D. Sutcliffe. (Paper read before the 
British Inst. of Heat. and Vent. Engrs.) (70) May. v 
Mechanical Equipment and Sanitary Work in the Manual ‘Training High 
Brooklyn, N. Y.* (70) May. 
Sewer Tunneling with a Shield in Cleveland. (14) May 6. ons , 
Discharge into New York Bay.* (14) May 6. 
An Improvised Hot-Water Shop Heating System. (14) May 13. lee 
The New Outfall Sewer at Los Angeles.* (14) May 13. Ai ke 
Some Features of Indirect Heating.* Konrad Meier. (14) ‘$7. 
The Interpretation of an Analysis of the wena from a — Filter. 
An Often Neglected Factor in Sewage Analysis. Ellen 


3 Failure of the “Waring | Pipe Sewerage System. ( 
= and Ventilating System of the Majestic Theatre, Boston, Mass.* 
Rs 72 000 000- Gal. Sewage Pumping i 
Sewage Purification Plant at Charlotte, N. 

Extensions of the Worcester Sewage Disposal Works.* (14) June 24, 

The Bacteriological Treatment Sewage. aes Herbert ‘Snow, MA ‘Am. Soc. C 
Residence Heating by “Direct Indirect Hot Water. E. F (Paper 
read before the Amer. Soc. of Heat. and Vent. Engrs.) | ” (70) ae 
Possibilities in Heating with Hot Air. R.S. Thompson. (Paper La before the | Ro 
7 Amer. Soc. of Heat. and Vent. Engrs.) (70) July; (13) July 1 

The Columbus Sewage Testing Station. R. Winthrop Pratt. (60) 

The Efficiency of the ‘Sewerage System. Frederick Jackson. 
Heating System of ‘Fifth Armory, Baltimore, Md. (14) July 4. 


Reconstruction of the House of Commons, London. 
_ (14) July 1; (12) June 2. BS 


— 
"Sanitation in Manila. (14) July 
Design of Central-Station Hot- ‘Water- Heating Systems. D. Hoffman. 
(Abstract of Paper Presented before the of Heat. 
Engrs.) (13) July 20; (70) July. 
Sewage Disposal at Elmhurst, N. Y.* (14) July 22. 
_ Sewage Disposal at Hampton, England. (14) July 22. SNe: 
uly 
The Treatment of Crude Sewage in “triple 
(60) read before the British Assoc. of Mers. of Sewage Disposal Weeks.) 
des Matiéres de Vidange. * GE Espitallier. (33) Serial 
Die Abwiasser- -Reinigungsanlage zu Gdttingen. . Jenner. Pt. 1905. 
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Concrete and Concrete-Steel in the United States.* Edwin Thacher, M. Am. Soe. 
Vo 
‘Concrete and Concrete-Steel in France. Considére. (Tr. from the Preach by 
Paul A. Seurot, M. Am. Soc. C. E.) (54) Vol. 54, Pt. 
Concrete and Concrete-Steel in Holland.* J. J. L. Bourdrer. (54) Vol. 54, Pt. E. 
Tests of Materials other than Metals. Edouard Candlot. =. vom the Breach 
. by Paul A. Seurot, M. Am. Soc. C. BE.) (54) Vol. 54, F. 
Tests of Cement. W. A. Aiken, M. Am. Soc. C. E.  (54)’ Vol. 54, Pt. a 
Tests of Steel. L . Baclé. (Tr. from the French by a. ‘Seurot, M. Am. 
Soc. C. BE.) (54) Vol. 54, rt. 
Tests of Steel. William R. Webster, M. Am. Soc. Cc. ‘Vol. 54, Pt. 
Tests of Timber. Gaetano Lanza, M. Am. Soc. M. ED - Vol. 54, Pt. F. 
‘The Preservation of Timber with Antiseptics. E. H. Bowser. "Ss A 
The Strength of Concrete.* Sanford E. Thompson. (1) Apr. 
Cement in Central Station Design. Eugene B. Clark. (42) 
Factors That Affect Results in Painting. Houston Lowe. 
Hollow Building Blocks.* (76) May. 
a Results of Tests of Common Building Brick for the Bureau of Buildings, New 
York City.* Ira H. Woolson. (76) May. 
‘Tests of Cements at the Watertown ‘Arsenal.* James EB. Howard. 
a read before the Assoc. of Amer. Portland Cement Mfrs.) (14) May 6. S, 
A New Process for the Protection of Iron and Steel from Corrosion. -" _— 
§$teelwork in the Twin City Rapid Transit Company’s Power House, Minne- a 
A Reinforced Concrete a Printing Company.* 
Tests on Reinforced Concrete Beams. W. Kendrick Hatt. (Abstract of Paper 
in The Engineering Review of the Eng. Socs. of Purdue Univ.) (14) May 13. ee 
Action of Boiling Calne Solutions on Cement Cc. 
Advantages and ‘Limitations of Reinforced Charles a. 
nan read before the Assoc. of Portland Cement Mfrs.) (62) Serial begin- 


ning May 18. 
The Cement Industry. Broderick W. H Huber. the California Journal of 
eek.) (39) May 20. ... ‘Huber. (Fro 
Reinforced Concrete Building Work tc for the United Shoe Machinery Co., _ Beverly, 
Mass.* George P. Carver. (13) May 25. 
(13) May one Section, for Reinforced Concrete 
_ Structural Features of Rockefeller Building at Cleveland.* (14) May May 27. 
The Design of Reinforced Concrete Beams. George H. Blakeley, M. | 

BE. (14) Serial beginning May 27. 

Underpinning and Protecting the Foundations of the Times Building, New 

The Strength of Reinforced Concrete.* T. Conéren. June. 

The Testing of Cast Iron. Richard Moldenke. (3) June. 

Making Terra Cotta Without the Use of Plaster. - | (76) ‘Gerial beginning June. 

Factory Fire Protection.* (41) June. 

7 Some Results of Research Work on Portland Ce 
gan.* E. D. Campbell. (67) June. 
Practical Cement Tests Not Requiring Laboratory. Ernest McCullough. 
pee stract of Paper read before the Iowa Cement Users’ Assoc.) 4 

lS for the Construction of Inside Oil Rooms. (Rept. presented be- 

fore the Nat. Fire Protection Assoc.) (13) June 1. 
. Fire Protecting Coverings for Window and Door Openings. (Abstract of Com. 
presented before the Nat. Fire Protection Assoc. (13) June 1; (14) 
une 
Tests of Concrete in Tension and at ‘the_ Columbia 
University Laboratories.* Ira H. Woolson, M. Am. Soc. M. E. (13) June 1. 
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SOME ‘SPECIALTIES S OF THE SYSTEM FOR 


Br RoBerto Cine Am. Soc. C. E 


ON THE OLD anp New 

n 1885 the writer, entered the : service of the City of Mexico as 


Engineer, and ‘was: ‘at once instructed by the Alderman 
arge of Public Works, the Engineer, Manuel M. ‘Contreras, to 


stu dy the construction of the | “sewers, as he was desirous q 


study of the city was: undertaken, and it was 
the sewers, consisting of an extensive network, had 
many defects. _They were of f rectangular section, without any 


‘grade, because the city being on an almost horizontal 


‘plane, all the sewers had without a any ‘plan o or order, 


and the slight grade a at the bottom was often found to be contrary 


ce to that which was ‘required by the flow of the water; the materials 


nas used in the construction of the | walls were in some places brick of a 
very poor quality and lin s some places stones, of of irregular form, and, 


2 Notse.—These papers are issued before the ron set for presentation and dis- 
cussion. Correspondence is invited from those who cannot be present at the 
i meeting, and may be sent by mail to the Secretary. Discussion, either oral or 

; written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the discussion in full, will in Transactions. 
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SEWER FLUSHING SYS 
as ; hydraulic n mortar had : not been used i in any case, the joints were 


empty, and thus presented very rough surfaces. 


On the other hand, the absence of a systematic: plan for the 
sew wers, the e construction . of which had been ‘commenced in the n ite = 
of the eighteenth century, resulted in their being given insufficient _ J 

‘dimen nsions for the volume of water which were ‘required ‘to. 

carry, , for each om had been built in accordance with | ‘the he caprice = 


of the person who constructed ‘it, if i its only duty was to 


drain the block in it was situated. 

a many cases, and on the same line, ‘the cross- section of the sewer a: 

greased as it approached the connecting canal. The latter passed 

- among the houses on the east side of the city, and was a noisome © 


The level of the water in this ae varied according to that of 


Texeoco, ar and also depended « on the rainfall in the Valley of 


fexi ico. This valley, having outlet whatever, the volume of 
as decreased only by oti. Therefore, whenever the 


ere heavy, the was not sufficient to lower 


of the > lake and ‘the city flooded, that “many Dlocks 


ese extensive inundations took place about every 

coinciding with the , cycles | of the periodical variation of the rains; 

t, besides this, as heavy rains fall every year in Mexico, when- 

4 ever the rainfall amounted to 15 or 18 m mm. or more, many streets 
and houses were flooded for 6 | or 8 hours. In these cases, the ‘filthy 
waters gushed up up from the sewers in the lower | streets, and on sub- 


siding left them covered with a loathsome mud. 
Besides these objections, the nt of their ba 
hydraulic conditions, ‘were “always full of mud, and exhaled such | a 


| approaching the by rail 


4 
d 


iat could perceive the bad smell at a . 
+ A study of the condition of the city led to the conclusion 
in order to get et rid of the s sewage and avoid the i injurious in vndatios, = 
would ld be necessary, % 


many y different ‘reasons, had been ‘finished. 


the other hand, as as these works w were ‘not ‘completed, and bear- 
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Te 
sirong and vile smell that any person 
: 
| 
vefore, an — 


lower level than the bottom of Lake Texeoeo, it be necessary 


= 


ae to drain them by pumps, aps, and these pu pumps , should be erected at once, 


if the drainage w works of the valley were not executed with rapidity, 
as it was urgently necessary to commence construction of the 

new system of sewers. tee, 


‘Fortunately, Government actively 

but the very 


ndated. ‘The w writer then the erection, n of four large 
trifugal “pumps, which would liberate the city from the risk of 


This” scheme having been approved, the pumps" "were 


_ under such conditions that the water in the city oud be lowered 

the level which it would when the drainage works of 


real ee the construction of a sewer - system enn presented to the Munici 


Having: secured an outlet the water by pumping, a 


pal Corporation. In studying system the writer visited several 


oe cities in the United States, and thus had the opportunity of forming a 


analysis of the peculiar conditions of the of 
Mexico, the conclusion was reached that the combined system of 
sewerage should be used, and, from a general study of this system, 


ie the writer was convinced that it could only give satisfactory results _ 


if the sewers were provided a perfect system of fusing, 


» not 
“but also sewers which are 


quently "flushed are 


~ Governed by this idea, it was planned eas ical new sewers should 


“be provided with a thoroughly, efficient system of flushing, SO as to 


the: combined system, city in it often happens that 


drop of rain falls: seven months of the year. 
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In the working drawings,-in every corner there is shown the radius, R, of the curve; 
- the.angle, A; oftwo tangents; the length of tangent, T, the length of curve, 
the diameter of fhe pipe, D; all these data are enclosedin.a square." 


Manhole sewers cross 
with gate where new lateralaerts + Q+- 
'Manhole where two sewers 


Number of decameters from the starting polnt. .,_. | Tiles showing elevation. The number on 


TEM IN MEXICO. 
_ This idea led the writer to propose a flushing system 
from a any y that he knows 8 of i in other cities. | For this ‘reason he de- 


to have the of it to ‘the attention of the mem- 


ual service 


‘strated by the. ties of the working expens 


es. 
ie In November, 1891, the writer had the houee of attending 


of the meetings of the Society, and there explained the principal nt 


on which he had the ‘scheme of drainage for 


paper* in which he n detail, and 


which is now in ‘th he Library of the Society. — 4 Subsequently, Saini, 


improvements were made in the original plan. ay eae 7 
he ‘The incidents which delayed the construction of the sewers need 
be mentioned, as they are of no scientific interest; but it should 
be ‘stated that the scheme encountered much opposition, and the 


one 
writer had sg struggle for six years before va work was undertaken, 


although it was ‘carried 0 out afterward with great at rapidity, 


‘During this time, and while fighting to carry” rry out the plan, the 


8; 


a 


~The city is divided into five zones, which, as far as permitted 


i es by the irregularities 0 of the he streets, cover a width of six x blocks, as 


i indicated in Plate LVI, to o which the e following description refers. a 


Bey Along the longitudinal aia 1 of each zone there is a main sew 


n 
> of of large dimensions, which receives the 1 waters carried by the lateral 
sewers it in that zone, and which for ‘this reason is tern ned a “Qol- 


lector,” the same number as. the zone to which it t belongs. 
Fe Each lateral runs: along a ‘sinuous, ‘general line, straight between 


% corners, but turning every corner alternately £0 as to follow a street 


ite 
de Desagtte y Saneamiento de Ciudad de le Mexico," Roberto Gayol, 
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FLUSHING SYSTEM = 


, where there is « 

istribution pipe because it distributes the — 
water for flushing the sewers. 


The water from ‘the National Canai i is 5 carved i in 1 the Derivation | 


a to the flushing pumps at the crossing of the Piedad and 

=o Chapultepec Roads. These pumps force the w water into the dis- 
tribution p pipes with ‘an initial “pressure of 12 hectogrammes per 


an a aes, — to that of a column of water 12 m. 


4 


At every ‘crossing the distribution pipe passes, two 


cast-iron, pipes sue from the main “pipe anc and run to ‘the 
starting points two lateral sewers, thus ¢ serving to inject into ‘each 


the latter a a volume of water of abéut 120 liters per second 
00 gal. per per min). The water enters with an initial velocity of 
. to 101 m. per ‘sec nd, which is soon reduced by friction | 
or 2m. per second, but this velocity is is ee make the — 


rer 


an Of the five zones into which the city is deride one} is called the 

_ central zone; the two on the n north side are m numbered 1 1 and 3, and 


hw two on the south side 2 and 4, in this way following the general - 
rules that ‘govern the nomenclature | of the streets. way: 
oe Each lateral sewer is considered as forming a section of a zone. 


north side have even numbers, and n the south 


2 
tro the and crosses t the city from 


region bear the numbers and 5, and those in n the 


~The city has not. spread much to the of ‘he ti 
- tribution | pipe, , and for this rea reason m only Pipes’ 1 and 3 are laid in 


_ the northern and Pipes 2 and #1 7 the southern r oe 


n laid wt in 
‘city been lai do ‘out ar ‘a regular manner, as | ‘there are many 


tion of the: sewers to these ‘irregularities. 
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1 Plate ‘which shows graphically the of 
» Just as ‘they are 


irregularities may be observed: 

cs —Several sewers, such as those “numbered 15 and 17 in 
tend 


‘central zon zone, do not reach the ‘distribution pip. 
this ease, and other in which the lateral 


directly into the main sewer, it is considered as an indepen- 
dent section, and bears a special number, but receives the ‘flushing 
_ waters, not directly: from the distribution pipe, but from ‘some other > 


sewer with _ which | it is connected by a manhole in which | a sluice- 
gate can placed, in ‘the manner described further on. Pan 
such a s that of Sewer 
1ce at the distribution pipe 
do not reach the main | sewer, arge t their contents into 


| this case, as in No. 25, above mentioned, the longest 
line is considered as the prineipal one, because it is the line that ee 


es Schoen to fix the grade of the others which discharge into the longest; “ 


the first on the east side i is numbered 25 A, , the second B and 80 


—The third found _ in those ewers 


neither commen rom a distributi ipe, e 
‘neither commer ce fre om a distr str ‘ibutior on pipe, nor terminate in a a 
‘ main sewer; a case > which is frequently repeated. A An example can a 

be Sewers 30 and 32 of the zone. 
Each sewer which is under these conditions is “designated by 
numbers, that of the sewer from ‘hich it receives s the | ‘flushing 


ws 


ater, and that of the sewer into which it discharges its contents. 
or this reason, the sewer exis mentioned is numbered 30-32 of the e 


Wi With these data, it is easy” to ileabi the meaning of the 


d dim on ‘Plate he diameters are 
indicated in centimeters, ‘the lengths in meters, and the grades i in 
decima 
A 
descent, 


—_ 
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diameter of the sewers, the level of the 
All the data relating the total filed with the plans in the 
is carried, ain sewer, are filed with t 
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Plate LVIL is a ‘diagram which shows in detail 


signs) used in in the e plans for the. ‘construction. it the mean- 
ol the data contained i in the other plans herein, 


As all d the water used in flushing the sewers has t pumy 
as fuel extremely ‘expensive in Mexico, the writer was 
careful i in om selection of ‘the proper r kind of pump. fo 
pecifications in Spanish, English and French were forwarded 
the principal ¢ countries of of ‘the world, and tenders were inv ited, 


y analyzed. 


7e stady was of spe 


best tenders, the “results 0 which were tabulate 


The hen, from thes data, was formed the diagram, ‘Fig 


Gis ‘diagram is ‘to show at a glance the economical conditions, 
and the engines that comply best with ‘the specification. The 


a diagram is divided into two parts by a horizontal line, the first fh, 
section which represents the specified duty y; ; the second. represents 
the average price of the machinery, which average has been ob- 


“tained by taking the mean value of the twelve proposals ; ‘the thd et ae 


; section represents the annual “expense of $28 000, which gives very 
closely the average of all 3 in the diagram. “upper part of & 
the diagram shows the favorable, and the lower part the unfavorable, _ 
im nditions, as regards SommRT ; for this is reason 1 the scale of the duty 
ascendant and ‘those of the and annual expenses are de- 
scendant. a ~ In those eases in which a manufacturer presented various | 


tenders, the : average of the data ‘referring to. the same was adopted. 
— On the ‘horizontal line there is a Point thro 


the tenders which agreed with 


pass; then follows the line of the minimum grasa pany that of 


the « average the ‘Prices § submitted y the manufacturers, and that 


e maximum annual cost that could be admitted Pa 
e ‘only two ‘tenders having lines” which maintained 


s continuously within the zone of favorable ¢ 


namely, that presented by the . EP. Allis Company, and that of the 


| 
| — 
| 
q and, When received, were Carelu 
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“Manufacturing Company; but the ine of the latter 


and the pump cost $10 000 Jess, for which ‘reason it was 


Plate LVI ‘shows the ‘general arrangement of the p pump, @ 


geological ‘section the ground on which the e_machinery 


erected, and nature of the foundations on which it 
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Wey 
Fig 8 ‘shows the details of the n manner laying the distribution 

Plate LIX howe the details of the 3 ‘method of ‘constru cting the 
masonry around 1 the "6-cm. ‘valves i in the flushing pipes, v 


had ‘to be carried out with ‘special precautions, to prevent the 

oil water from penetrating, the a of the manholes, 
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can be seen from the drawing, th 


Fi igs, 4, 5, 6 sel: 7 show the details of the special | pieces of the ae 


and which allow those pipes to be entered. 


er of r 
“which might be required, an n effort was to a min 
of. special castings. 


In studying the theoretical part of the sys em, i 
peared to be ‘desirable | to arrange ‘it in a manner that the 


valves would. 1 open automatic lly, and that the the stroke 


those manholes which are in 

for this reason, the ia 
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handled the a This valve i is opened and close ed 


practies, i it was found that the use of other and simpler 
as ‘shown ‘the ‘the on Plate LX, 
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these the operation of wing and 
bh closing the valves is effected by a simple screw, B, while, at the 


ame time, the screw, A, permits: the | control of the ® maximum quan- 


of water to be. admitted into each conduit. 


ae, 


s and ‘more than 120 screw- 


being into screw: valves. 
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pieces at which varied from 5 6, which 


LXII show the details of the flushing hole and nd 


principal varieties of manholes. It is not necessary “to give 


special description of each’ because e2 each 1 drawing shows 

which case each model was constructec anal be stated, how- 


ce that Model Ka. 3 was built in at call street crossings through 7 


- which two sewers passed, ir in such a manner that the conduits could — 


be inspected i in four ¢ different directions from each ‘manhole. ‘eet 


5 


bi Models 8 and 9 were built at those points where a sewer started 


of the lines on nv were la id, and 

pipes. In these “models, the secondary. or sewer has 


. its bottom at a higher level than the principal sewer, So that when — 
the latter” receives water, it always flows through the prineipal: 


sewer but inside ‘the manhole ‘there are re guides or vertic val channels” 
es to ‘deta tain the flu sh- 


- ing 1g water, the level of which | rises until it flows through the derived 


‘sewers and runs thr their whole length. 


cee At every po oint where it was necessary to put in a manhole, ja 
‘ working drawing gave the number of the ‘model governing the con- 
struction of that it manhole, and, as the contractors” were already in 
Possession of the drawing for each ‘model, with all the necessary 

a for building each one without a any ‘difficulty, it Ww vas only in 7 


cases that it became necessary to supply, details for 


tly rom 


manholes i in sscaiee the conditions differed very much from those of 
5th 
the details 4 ie a manhole on a 1.7 m. main 
sewer; Fig. 8 shows the method of putting in the catch. basins. and 
fe connecting the rain water pipes ; and Fig. 9 shows a junction of two 


Plate LXIV and Be. the details of ‘the structure for 


connecting: the main sewers with the Grand Drainage ‘Canal of the 


of canal is hve ‘miles in Tength, passes through 
sewage an “outlet 


mountains ‘that surround ‘the: "Valle The sewage 


"passes down the slopes that run ‘to the. Gulf of Mexico. 
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SEWER FLUSHING SYSTEM IN MEXICO. 
was built i in very poor ‘groun nd for ‘this reason 
every effort was made to give the work ‘the lightest weight possible. 
It was placed on a very solid foundation, capable o of resisting the 


es pressure at all those p points | | where ‘the “structure was neces- 


sarily heavy. When the canal was opened, the ground at the bot- 
tom bulged upward in several places, because, being in ‘semi- mi-fluid ie” 


ae » it was f forced up by the pressure of the g ground which | _ a 
a level of the bottom of the main sewers is below the level of 
Lake Texcoco, and for this 1 reason, foreseeing ‘that t by s some accident, . 


‘the waters of that lake n might invade the canal, and with the object : 


the damage that the | city might suffer, sluice-gates 

were placed in the structure, that in case of need. they would 

the passage of the water from the lake into the main 
ewers. In the event of its becoming necessary close sluice- 


sources of which the writer took to ‘counteract the 


ntal thrust of the soil. The walls were given a curved form, 
; ae the curves were combined in such a way that the pressure | is finally — 
ransn nitted the we walls to solid ground. By this 


sewers are reserved exclusively for that pu purpose, and, 
ee the pumps work only, during the time required for that sadsidline 
when i it is necessary to brushes in the: 


“manner described further 
re are two pee gangs of Isborers. ‘The first gang com- 


Mences work at A. May opening nine valves in the distributing 


pipes “numbered 2 and 4 80 as to concentrate the whole 
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Tube No. but they open only the corresponding to the 
sewers which discharge i in Zone No. 

se Each of these men takes with him a list showi et hour 


Re and minute at which each of ‘the valves under his ‘charge | is to be 


"opened, and, besides this, the hour 1 minute for opening the « cor- 


respon ding valve is painted in red on ‘the lower, face of the i — 


which protects the valve; the hour and minute at which i 
valve is to be closed 1 is als also painted i in n the & same place, but i in white 

ae list has been prepared which ‘shows i in detail the hour at which 
ach of the v valves to be closed, and which has ‘been 


general rule, each valve remains open from 12 to 20 min., but 


ln practice, it ion been observed that the flushing water i is dis 


for only the first 20 or 30 sec. 5 


kept running for several minutes, undoubtedly much sneha than i is 


f flushing. all the new se sewers shown on on ‘Plate: LV is accomplished 


in about hours. This: is done once > every day, thus maintaining 


‘the walls ‘of the sewers all ‘the grease and other 
which adhere to them and cannot be washed off by a current -_ 


oat is —— 


float carries with ite a hemp Tope, 4 in 
a wire rope of the same 


— 
| 
— 
— 
to carry 0 is opened sl 
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U4 od mark, and the pressure on the arch C.D.C. is transmitted to the wing walls. 
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Central Barth 


_ Main Sewer |! ! pressure 


0.40 
of Masonry 


Lower Wall 3 m. high 0.64 m, thick el 
Upper Wall 2.80 m. high 0.32 m. thick _ 


of the arches, A.F, and B.C. 
«> __‘The arch C.D.C. takes the pressure against the arches C, B. above high-water © 
‘mark, and the pressure on the arch C, D.C, is transmitted to the wing walls. 
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‘When the of the steel rope reaches the manhole through 


the float was , the is to the ‘steel rope 


~ This operation ‘costs $82 pe » but it the are 


iii 
— 
While the mop is passing through the 
of water is introduced which carries off a 
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the cost has been. about $850 000. 
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‘THE WALWORTH SEWER, CLEVELAND, OHIO 


By Warrer Camp P PaRMLEY, M. Am. Soc. 
To Be Presenrep OcToBER 1905. 


ae The W alworth sewer, which, up ‘to the present time, i e 


sewer ir the City of ‘Cleveland, has only recently beer 


as yet, all the final settlements have not been 


A considerable portion 0 the designing, 


Was done in 
"progress from ‘the ‘spring of 1897 to the ‘summer of 1903. 


quence, therefore, the ex ded ‘through | seve politica 
_— ministrations, and came successively unde 


Mr. M. E. Rawson, from the beginning to Jan ames 


Ritchie, M. Am. Soe. ©. E., from April, 1899, to April, 1901; an 


, J. Carter, M. Am. Soc. 0. E., from April, 1901, to the = 
present: time. Until April, 1899, C. G. Force, M. Am. Soe. 


¥ 


was aieiaan’ Chief Engineer, and had general charge of all sewer 
work. ‘During the entire period of f designing and th 
_ work was under the direct charge of the writer 


oe —tThese papers are issued before the date set for presentation and dis-_ 
cussion. Correspondence is invited from those who cannot be present at the 
‘meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the ieesicinn with — in full, — be — in Tr ansactions 
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Inround 
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thes right. of way for Walworth | Street, a large p 


all ‘the districts. 


could ‘be devised. 


west part of the city. Tis! area lies upon 


om of the Walworth sewer was 


rtion of the expense 

was assessed up upon the adjoining properties, in of which 

the frontage tax made a ‘nominal ‘amount in order to comply 


with: the pro provisions of the frontage t tax 0 


afterward reduced to 25 per lix near of the 
mainder, after. deducting this front ge tax from the total estimated 


assessed valuation 
m each sewer distric 


188.17. 


Part of the cost w as divided betwee en a ‘a frontage tax ena an apportion-— 


er ment against the sewer distsiots benefited, and the remainder was 


by the city at large: out of the intereepting-sewer 


created by Act of Legislature, April ‘16th, 1896. In obtaining 


of 50 cents 


cost of the work, was assessed the intercepting s sewer fund of 


‘the city at large, and the other half was distributed among the 


several sewer r districts. distribution among the districts 


hg number of acres in in the district: this , gave » an sencened. valuation per ~~ 
 aere each sewer district. et. The amount of tax levied against each 


may b ‘be objected, ‘to this of 
procedure, that ultimately, when entire area is improved, those 


a portions which now bear the least tax per acre will receive equal bene- ; 

fits with the x more heavily tax taxed acreage. On the other hand, however, 


is s clear that the n more heavily taxed portions will hav e enjoye ed the 


of of the sewer for a considerable number ¢ of years before those 


portions which are ‘now. unimproved will receive the increase 
ber enefit therefrom. In consequence, ‘therefore, it seems that the | in- 


> ‘based upon the theory | that ‘the more valuable properties in the dense — 

portions of the city are benefited in proportion to their valuation. 

4 _ The total assessed valuation of all real a and personal | property in each 

be a sewer district draining into | the Walworth sewer was divided by the 


f 


2 


lc 
— 
| 
multiplied by the number | 
‘ae 
— es in the south- ; 
— 


ferent 


fo deep J 


3000 4000 5000 000 
ithe “Weet Soe 
is 


he 


Th 
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ce. 
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uyahoga River, and ha n elevation, ipa pene part, of from 


100 to ft. above Cleveland base.* ‘The general slope of | the 
3 oward the x northeast, 2 | 


and the surface wi waters flow” 
as ; Walworth Run. Walworth Run is only o one of 
in deep ravines which been eroded through the 


1 below 


the level. of Lake Erie. is so a feature in the 


heh topography 0 of th the city that it forms the boundary between what is 


5 i locally known as as the “West Side” and the “South Side” portions ¢ of 


= the city. It is crossed ¢ at several. places by streets upon. embank- 
a ments, as at Burton and Junction Streets; or by large steel viaducts 


Int ‘the development of the city: the stream had 
from a country, brook | to a filthy watercourse 


carrying refuse from m 


: 


For more than twenty years ‘the stream had een en foul, 
nenace to the health of the community, and attempts had 


ei 


1890, however, that anything tangible v was oa he. 1 that year | a 
30-ft. street, extending along the | bottom, of the valley, from Scranton 
Avenue, ‘near 


. obtained by appropriation at a cost of about $100 000. 


_ Various plans for the main sewer were proposed by the engineering 
dep but it not ‘until 1896 that it became possibl 


March 27th, 1897. 


Plate, LXVII 


he main sewers, as Before de- 


- * The Cleveland base i is the Cy vation of high water in Lake Erie in 1838. or 575.2 


__ above mean tide at New York. The present elevation of Lake Erie is about 2. 5 to 
below b 


& _ 
ae 
— 
al the area, the ravine is only slightly dep 
tz 
ae 
ii 
tt 
— 
— Walworth Run sewer as a part of the main 
of the city. were then aan ie 
p general location of the water-shed 
ae 


4 
PR rvctnd the construction of the Walworth rth sewer it er it is well to con-— 
a ler first some of the peculiarities of the r region, and the principles 
2 ee From the map it will be seen that the largest districts lie « on ‘in 


iS a side. of the run, and the longest lines of drainage lie nea arest 


Ss t. Tt ; was found, als also, owing t to ' the steep grade upon which 
to be constructed the time “required for 


waters to pass down one of the more easterly sewer 


discharging at the same point in main sewer. other 


words, the time interval re required for concentrating the flood waters 
of the entire 3 000 acres is approximately the length « of time required 


<e concentrate them from one of the larger down-stream sub-areas, _ 


as, for example, the area tributary to Mill Street. The effect, there- 


hn fore, i is | to shorten he: interval of time ‘required to to concentrate. the 


water from ‘the entire 3000 acres, consequently, i increase the 


It has been observed, furthermore, that ‘there iy a peculiar ten-— 
dency for rains to follow down. this ravine. This peculiarity has 


been noticed for a number of years by ‘different. observers, and the 


occurring over these areas have been particularly intense. 


The general direction of heavy summer 1 rains is toward the north- 2 
ast, which fact tends further to in nerease the volume of flood in a 
in the same ‘general direction, as was 


ae carrying z the heaviest floods which are @ likely to occur, even after the 


i ao territory is completely built up and sewered. | Otherwise the volume 
in excess of the capacity of the sewer would s ae down the valley, 


carrying everything before it as well as possibly ‘rupturing ot or de- 


Observation of flood- water heights in a great number of main 
ind lateral se sewers in 1 the city gave conv vincing soot that, as a tule, | 


| - 
— 
— 
_ the time utlet, was abou ia 
— 
— 
4 
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— | 
— 
py the lowest por- 
ificial channel capable of 
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‘been construct small to carry off the flood 


teaching them, a 


ea 


“ many of the main sewers ran under such a head that the water rose ae 


3 the surface of the ground in the manholes, lifting o off the iron 


“records, as far as they were available that time, was by the 


some 


as of the sewers which had not been designed by 
een, proportioned by 1 using» the ‘Burkli- Ziegler 


the ‘soil and surface; 
an intensity of ‘yainfall: f r 


ove 


= the or ‘fall of the sewers, in 
umber of acres” drained. 


e evident that raising g the exponent of A gives the 


ie 


Rainfall and Run-off,” by W 
March, 


; Papers.]| =THE WALWORTH SEW ER, CLEVELAND, OHIO. 
— 
fe adjacent cellars; and, second, in holding 
the main sewers were not required to carry as | 
n-off as they would if the sewers of 
he surcharge of sewers, have been discussed in 
vill not be repeated here, but, for convenience 

i rovision to be made for flood w& —— 
i be provided for than was given by that forr a 
jume of run-off, in cubic feet per second; 
] ino non the impervious nature 
in lasting about 8 or 10 
|-| ; per 1000 
3 that given for small areas. The equation is rapid 4 


THE "WALWORTH | SEWER, 


‘the ‘proportionate in volume of run-¢ 


TABLE 1.—Comparis ARISON OF 


ease, Column 6, » as ‘the ‘McMath 
formula uses the fifth 1 root of the slope instead of the fourth. 
te ae this correction been made, however, the values. given in in Column 6 a 
hes value. of R= besa finally adopted : as a basis of calculation for the _ 


r to pr ovide for the most violent storms, a 
ca 


, for the further danger ca sed by the prevailing direction © ee 


ne Turthe er caused 
wall 


- The stan were che chosen by judgment. to 


For brevity, let K=. then Q = K At. 


pe 


In Table 2 the data. fain ning to sub-area telbotery 
worth sewer are given, to with ‘accumulated 4 
of flood water b 
ig 


of foo 
In Cine 93 is ‘tet from the remotest 
lateral to the point of discharge Walworth sewer. Column 
gives the number of minutes required for the water to flow i in the 
‘sewer, over the distance, l, plus 8 min., assumed as the time ~ 
quired for the water to concentrate a the surface and reach the 
sewer. Column 4 gives the estimated number of minutes for. the 
water to reach a point in Walworth s sewer from the x remotest 


utary 
explanatory. 


— — 420, 
— 
— | 
= 
— 
— 
— 


D 
4 


Sub-main. 


Time, 
minutes. 
Area, 
acre’ 


in minutes. 
in 


‘Time, 
otal area, 


Boe 


2 


Burton. N 
Burton, 
Pollock 


CO ACE CO COR COCO COR 


: 
1 
1 
1 
2 
2 
2 


— 


4 
416 
26 


19 48 | 


a By comparing , Columns 3 and 4 of Table 2, it t will ha seen that 

the time required to coneentrate the water in Walworth : sewe 


Gordon Avenue is about @., the time required to on 


trate ‘the water from the remotest lateral tributary at that point. 
The three branches joining to form Walworth sewer at this "point -_ 
Gordon Avenue from the north, Clack Avenue from 


15 | 4.92 
8 | 3.28 


|_ 


“to > apply | formula directly to ‘the um of 


m 
a rain of mi 


sewer » from the. north to discharge the run- -off from its entire area 


for 9 min., and the Clark Avenue sewer to discharge its entire run- 


off for 2 min. . before th t from the entire area tribut y to Gordon 


7 i= 
Gordon, N............] 1 600 | 12"| 21 7%6 | 30 
Alum, 1800] 11 | 22 22 
1800 | 11] 28 
200 | 10 | 24 — 
Swiss, 600 | 10 | 24 
Sunetion, N...........| 2 900 | 16 | 25 
18 900 | 45 | 45. | 797 
Pearl, S...............| 2400 | 15} 464!) 58 | 117 | 8 : 
Brevier, N............ Peaph St from the north enters at Brev 
BCs 7.56 | 115 | 4 416 
Be. 
ji 
Avenue from the south would arrive at the junction o 1e three 


> 


area separately and add together ‘the three volumes thus. ‘ob- 

‘tained, , for the reason . that it is quite possible that the most intense 

oe oe “Portion of the rain may occur near the end of the 21- -min. period, 

which case all ‘short- time ‘areas may | be by the i in 


“aflected. ‘The ealeulated tod separately for 


the 1 three areas, are added and give cu. ft. per sec. as the 


sary capacity of the Walworth sewer at the 1 upper end. 


Pak In like manner, proceeding down the line of the main — 


ee where the velocity is very great and the time of flow correspondingly _ 
short, the 1 main sewer may be Tequired to carry, in addition to what 


in addit = 

is therein, th the contribution under short ‘intense rain 

22 min., the sewer may | be required car 

i intense rain for the immediately precedi 


ce time the discharge from the 58 acres coming in at Al 


oe Street from the south will meet the volume ¢ coming down ations main 


The | fact that the prevailing direction of the heavy rains is the 


as the direction of flow i in the main sewer makes this method 
treatment the more necessary, as already mentioned. 3 

conditions at Mill: Street, where the largest sub-main con- 

he tributes ite flow to the main sewer, need special mention. Here the 

; time element of the sub- area is apparently 10 min. greater than that 

of the main § sewer at the point of junction. This 8 appears to be a 


possible e: exception to the method adopted, ‘od it would appear that 


flood be receding when the maximum 


reet sewer from the south ‘occurred; but it will be 
sliicved that the area tributary to Walworth sewer above Mill Street 
i. about 1 450 acres. Now, the flood wave from such an area occu- 
a8 pies an appreciable time in passi ng a given point. Furthermore, it 4 


is impossible to determine ‘the ‘exact time of the several 


its at ‘the: 


Ind itis necessary to apply ti n Torn ato 
— 
| 
— == 
— 
— any 
— = 
— 
— 
— 
q 
— 
— 
1 
#8 
— — 
| 
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££ 
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CASO it would not be safe to assume that the flow in Walworth 
Mill Street was appreciably less tha 
“Mill Street disch : 
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Each sub- -area, therefore, i is treated independent, and the volume 


sum thew separate volumes obtained from ‘all the tributary, ‘sub- 
areas above that point. 


While discussing t the subject of} f run- off, it may | be well to test the 


in fixing the of the various portions of this sewer. 

mae a later date, in connection with : another subject, the writer 

Re made a a more exhaustive study of the rain records of the city than 

a was possible at the time the s sizes of the Walworth sewer were fixed. 

‘2 ‘The rain records of the United States Weather Station at Cleve 
land for 10 years—1890 to 1899, inclusive—w vere analyzed, as w 
the records of an automatic rain gauge, at St. Ignatius College, for ee 

yea: 1897 to 1899, inclusive. R Records from three automatic. 

4 


Gauges ix installed by the writer during the spring of 1900 


general, ‘it has b 
- the violent rains, have shown a 


gauges: in other parts of the city. ‘This caused, possibly, by dl 


ofa a building sc above ‘the ground, At this: 


the case ‘Iti is possible, also, that the violent wind which usually ; ag 


= nies such storms strikes | against | the windward face of ‘the. 
. building, and causes’ an | upward | blast of ole which carries a portion 


ae the rain over and beyond the gauge. In ‘using the Government 
records for this city, therefore, it must be assumed that, a asa rule, 5 
they cat the intensity « of the 1 ‘more violent storms. 
for rains of various ‘intensities, as upor the Government 
records for the 10 years, 1890 to 1899, inclusive. It is | produced 


by platting all the re rains during this The probable number 
occurring an any given year is shown 
at the bottom. Thus, for example, two rains of 1 in. in 


wing in the sewer at 
Bun 
— 
— 
— 
— 
, the probability of the 3-in. — 


> 


eal 
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or about out onee i in 5 5 years. rs. In similar ‘manner, the Sle foe 


ains wy any other intensities wal durations ns may easily be obtained. 


a the observed frequency of rains, as determined by E Fig. .% 


vs tot the > problem of run-off for Walworth sewer, sr, the following compari- 
sons with the v olume of run-0 -off determined by: the formula ‘used in 
may be. ‘made. ‘Taking first the area tributary: to Walworth 
and Gordon Avenue from the north, ‘the time ‘element is 
min. Since it is necessary, as before stated, for the Walworth 
"sewer to carry the ‘flood from the “most intense rains, Fig. 1 shows 


. thst ‘about once in 2 3 years a rain lasting 12 min. and of at least 


; Bi -in. . intensity is likely to oceur. For the Gordon Avenue tributary 
from 4 the south , the » time element is 21 min., for 123 acres, and for _ 


aot: sits tis 350 a acres. ‘ene the » diagram, Fig. 1 1, shows that t once in 
years: there may be a. 3-i in, “rate lasting 20 min. The sewer, 
a —_, should have a carrying capacity at least equal to the erm 
off ‘produced by such a: rain. ‘The factor of run- n-off assumed for this. 


ares is 623%, therefore the discharge i is 0.625 x 3 = 1.875 cu. ft. 


per er sec. pt per acre, ax and, for ‘the 485 acres tributary, the total discharge 


=a would be 909 cu. ft. per sec. ‘The volume provided for, as shown by 
Table 2, being only 815 cu. ft. per there is, the carrying 4 
“capacity, an “apparent deficiency of 94 cu. ft. per sec. the more 


ecrrect method been ‘used, of applying more intense rains to the area 


the time 3 is 25 amin. 1» Fig. | shows that the 3-i “in. rate is 


tributary to | Gordon Avenue from the north ‘than that applied 1 to the 


other two areas, the deficiency would have deen slightly imereased. 


Testing the ‘capacity of the ‘sewer below. J unction Street, where 


to occur : about once in: 10 ‘years. it would not be permissible to 
have the sewer -surcharged as often as once 10 years, it, ‘must 
ae carry the + volume of run-off from ‘such a rain, and s since a 3-in. Lal 


sed 


intensity, was used for shorter intervals than 25 min., » the rain re rate 


ay be to the total area at this 


lume | is 1. cu. 


other test may be at a point tt below Min Street, the 
tributary is 2 292 acres and the time element i is about 45 ‘min 


Clark Avenue tributary from 1 the west the time element is 


a 
— 
— 
— 
— 
— 
— 
q 
— 

— 

— 
— 
ft. per sec. per acre, as 
beTore St UO CU Mer sec. The deficiency in | 
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po 
Fig. 1 sh that a rain of 2 i in, intensity and lating min. 


in. . rates lasting 30 n min. are re also ‘likely to oceur, a 


in. rate should be applied to all the areas having a time element of 

0 min. or less, and the 2 2-in. rate on the Mill | Street area, which - 
has a time element of 45 min. As. a factor of run-off, 0.625 may be 

used, as s only two small ‘areas’ have a factor of 0. 75. area tribu- 
tary to a 3-in. rate, , therefore, is is 1495 acres, a and the ¢ area a tributary 


to a 2-in. rate is 797 acres s. The total volume of run-off to be pro- 


vided for in the sewer * 
797 XK 0.625 2 3 799 eu. ft., 


or an of cu. ft. in carrying capacity. 


ever, 8 as this method of treatment may | be considered “unreasonable, 
the 2-i -in. rate te may be be applied to to to the otal ana of 2 292 92 acres, in) 


case the total run- olf is 865 cu. ‘ft. per sec., or an excess of 523 
n “carrying capacity. The actual carrying capacity: of the 
% sewer is about intermediate between these two knee determina- 
Again, testing the ‘capacity of the sewer at Cliff Street, where jere the 
elites area is 2 982 acres” and the time element for the whole area is 


about 48 min., leads” to o the ‘following « calculations. The prevailing 
os run- -off, without serious error, may still | be considered as 7 
0.625, ‘Taking the total area, as shown by Table. 2, has a 


-in. gives | “4831 ear as the run- 
E shown by Table 2 2, a | deficiency of 356 cu. ft. per sec. in carrying 
eapacit we If the Q- “in, - intensity is applied over the entire area of 


| 125 a 2 982 acres the total : run- -off i is 3 727 cu. ft., or an excess of 748 cu. ft. 


ay a It is posable that neither of the two © methods just pursued is is 


or a flood volume to pass s through 13 300 ft. of sewer from Gordon 
- Avenue to Cliff Street is only 18 min., which makes it possible for 4 _ 


the r rain effecting one f smaller -areas be discharged 
main sewer at high: water produced 


the areas tr: 


“y 
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LAND, OHIO. 


Some that the sizes determ: 


sewer were excessive, but, in the light of the rain . records for the 


decade covered by Fig. 1, taken i in connection with the fact that the 


- sewer must carry all the flood waters ever occurring in the valley, 7 


or ‘subject the property interests of the _valley and possibly the 


F structure of the sewer itself to great injury or destruction, and in ok 


‘view of the fact that the records “under- estimate ‘the frequency 
- the most intense rains, as already showr n, and the further fact that : 
greater than those occurring any given decade are likely 


to occur every 200 40 ‘years, it seems apparent that these 


wer, to 0.8%, is 


substantial 3 Tt was, “thought 


of sufficient stability and t to line it with material oie sufficient 


~ abrasion resistance to ca: carry the water er safely upon these grades. If 


maximum velocity of flow were determined upon, it wou would 
“necessary to decrease the grade. of the s sewer and to increase corre- __ . 
— its and ¢o It was believed by the engineers 
hale brick, laid in Portland- 


ish a surface resistance _ 


ned to “appro bse 


The increased carrying capacity due to a smooth lating is 
_ ficient to Warrant the care > required to obtain it. . The coefficient of. 


= - friction, 1 n in Kutter’s formula, 0. 015, applies to brick masonry 


fairly good quality. It w was believed that it would easily be ] possible 


give e the interior of the sewer a smoothness: such that the co- 


os ‘efficient of friction would not be greater than about 0. 014, and this 
coefficient, therefore, was adopted in the calculations. | 
assumed to have their ca pacity when nine-tenths full, 


‘Purposes; is nour 


‘maximum depth. 


grade for a 


iii 
iii 
athat the velocity of flow is from 17 + 
££ 
iii 
ortar of the best quality, would furn 
‘desi r, therefore, is 
; 
iia 
Wien, 
ssed sufficiently below the inverts of the smaller 
connecting sizes to give a conti 


‘The in the grade of ‘the invert is made in a fuuinel- 

haped section, about. 30 ft. long, connecting the two sewers. The 

A ids in Foy given ca case, e, therefore, i is nine-tenths of the difference i in- 


s, and the invert grade o of the sewer is the ; 


grade for the sewer flowing + nine- 1e-tenths full. 


grade r any less depth is a also the s same, 
a a short at “the up- stream and down-stream 
The various diameters 


volume g given in n 11 of 1 Table 2, with 2 


diameter of sewer being | determined, ‘its 
_ the thickness | of the 1 masonry would 1 depend upon the topography 
of the 1 valley ; and the character of the material i in which the 6 excava-— 
was to | to be ‘made. apparent that if Walworth Street were 


opened : as a public highway, it would be n necessary to establish the 


ley i n 


the val ley in 


f 


street grade several feet above the extreme bottom o 
order to make proper eon nections with intersecting streets. It was 


os f urther desirable to give the | Street | such an elevation that the base- 


ments of business houses fronting thereon would not have to be 
below the bottom of the present valley. In general, there- 


fore, the grade of ‘Walworth Street will be practically on a level 

with the first floor « of buildings fronting thereon. ; As a consequence, 
making the invert or 


ie. we line o only deep enough to drain the lowest part of the. depression. 


a For ‘much of its length, therefore, at least one-half the diameter of * 
e of the ground. This fact, 


“upon which the masonry rests, s, made itr t necessary to o have a substan- 


_ The greater of the sewer foundation rests ‘upon a heavy bed 


in Walworth Street west of Scranton ‘Avenue. In each case a 
i 


sunk to the desired depth. A 12 by 12-1 -in. timber, sufficiently 
reach several feet the level of the ‘Surface, was 


post and its boxing pit, with the squared 
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WALWORTH SEWER 


THE 


Papers.) 


Notes in Reference to Experimentes shown 
by Dotted Lines 

June 10, Load full EL 32.525 

Julyi4, » » » $2,526 


Oct. 13, 1900 1b, since July 14 +» 32.540 


WER 

SHOWING SETTLEMENT 
Oct.31 Nov.10 Nov.20 Nov.30 Dec.10 Dec.20 Dec.30 Jan.9 


WALWORTH SEWER IN 1 
OF SURFACE 
Feb.28 Mar.10 Mar.20 Mar.90 Apr.9 


OF EARTH FOUNDATIONS | 
UNDER DIFFERENT LOADS ON 1 SQ. FT. 


a 000 Ib, El. 19. 
7600 


by, Dotted Lines 
near Clif St. 
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10, Load about 


Notes in Reference to Experiments 
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Oct. 13, 1300 Ib. since July 14 » 19.45 
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WALWORTH SEWER, CLEVELAND, OHIO. 
bottom the post, resting upon the soil, ‘the: 
Reds 
which was to be determined. earth was was ‘then 


the « casing ng until the original, surface of ‘the ground was s restored. 


The post was alowed to stand without loading until the ground 
had had some time | to settle. Cross- were” spiked to the 


ms ke o the 
. = is “upper end of each post and each wee then loaded with different quan- 
tities of pig iron and left standing { for various periods, observations 
‘the sinking of ‘the post being made from fixed 


+ wye- level. The behavior of these posts, under various loads per 
square foot by various changes ‘from light to heavy loads, is 


shown byt the he full and dotted lines in the diagram, Fi ig. 2 
general conclusion on derived from these te: tests, taken with the 


unit loads 1 upon similar soils supporting various bridges and viaducts 


ae in the vicinity, indicated that not more than 2 tons per § 84. , ft. could 
be applied to the clay w without danger of serious s settlement. a 


Various horse-shoe-shaped sewers with sewage channels in the 
central portion of the bottom: were considered, and, while it was 


found that some money « could ‘be by adopting a 


x= for the larger sizes, it was deemed to build a circular 
*eecy et sewer on : account of the ‘excessively filthy nature of the flow and the 
danger of filth: stranding upon the bottom. 


a Be: : Because much of the sewer was to be above the natural surface 
: of the valley, and also because the surface soil had very little resist- 
. a ing power, only active earth pressure or earth thrust was considered 
= computing the lines of resistance in ‘the several arches. For | the 
most part, the grade of the finished street will be about 3 ft. above 
ag crown of the sewer, and, since greater depth i in most cases will 


rather ‘than decrease the stability of the structure, the 


saleulated for earth 3 ft. above the crown of the sewer. er. 

vertical pressure of the earth ‘was assumed to ‘be 100 Ib. per 

oa ~ eu. ft., and the horizontal active earth pressure equivalent to that of a 

fluid weighing 16 Ib. per cu. ft. This value i is about one-half of 
the horizontal il earth pressure for earth having a natural 


slope of 14 horizontal tol vertical, but experience has 


_ the horizontal thrust of freshly made fill is not greater, and is often — 
a less, than one-half of the ultimate theoretical thrust. The masonry 


W 


@ the sewer would be subjected to to the vertical loading of earth be- 
for it had acquired its final horisuntél these 
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WALWORTH SEWER. 


IN OVERFLOW-CHAMBER ; 1 9-1n, SEWER IN THE DISTANCF, 
SEWAGE CHANNEL AT THE LEFT AND OVERFLOW-CHANNEL AT T 


” Ia. 2.—Down StREAM VIEW IN OVERFLOW-CHAMBER ; SEWAGE CHANNEL ON THE 
7 _ AND 13-rT. 6-IN. STORM-WATER OVERFLOW IN THE DISTANCE AT THE LEFT. 


THE 


He values were taken to for the worst st possible conditions. The 
dine of resistance in sewers varying in diameter from 6 ft. to to 16 ft. 
9 in. was calculated for arches of various depths of key cand — 


zontal thickness of arch, Calculations were made for two di diferent 


a cases, one for the sewer nine- tenths full of water, the 
gewer empty. Several cases were calculated, in order determine 
the thickness of arch required to keep the line of r esistance inside 


both cases. . The depth of key was determined 
somewhat arbitrarily, yet was made ‘* conform in gene 
actual arches and with the usual rules. et Inasmuch as ‘it is sie ey 
7 that not ‘many years: will elapse before a street car line will be con-— 


structed along Walworth Street, in order to provide gainst the 
vibrations in such a case and its destructive ‘effect upon masonry 
near the surface, one ring sof brickwork was was added to 0 the depth of. 
key as above indicated. the numerous cases in which the 


strains were actually calculated, the following simple empirical for- oS 
mula was obtained for the horizontal thickness of the sewer arch on 


a level with the center of the ‘sewer 


> 


d by drav ing the are of a circle 
7 points, this are having its center directly below the cente of the 
sewer. As thus determined the line of resistance remains within: 
th middle third of the arch ring, and the maximum “pressures per 
square foot: at the springing lin sewers of various diameters are 
approximately as follows 


a 


— 
. 
— 
; 
By 
— 
— 

» or depth of key, is fixed arbitrarily 

9 GLU Wi n the depth of k — 

| at the springing line is determined by 

ormula, the required thick iii 
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Below t the springing line is given a of 1 
to 4 vertical. line of. resistance then follows down to 
the earth : nearly parallel to ‘the outer face of the wall, and the maxi- 
a =m load upon the soil will be about 2 tons per § sq. ft. 


The foregoing method of determining the form of 


; produces an arch i increasing in thickness gradually, from the key to 
pringing line. It is ‘customary in building large sewer arches 


ere ase the thickness of the arch in passing from the crown to a 
springing line abruptly, by the addition of 44-in. rings of brick- 


‘With this form of construction the bricks" of the arch are 


usually ‘arranged in concentric rowlock rings, occasionally tied by 


= courses. In the present instance it was” desired t to give the 


“arch greater strength { than would be obtained by rowlock construc- 4 
i 4 tion, and it was desired, ‘also, that the extrados of ‘the arch should _ 
‘present uniform continuous surface for better drainage and 
order that the p pressure of the earth might be exerted more nearly 
radial to the arch. Tt w was decided, therefore, to make ‘the actual 


arch conform to the -extrados, as above described; and, in order 


a considerable amount of brick cutting» ‘became necessary. 
extr rados- surface was then with ¢ a heavy coating of 


Portia d- cement mortar, giving ‘the arch smooth, continuous 


greater strength, the bricks arch were ar- 


peer in alternate headers and stretchers in Flemish bond, and, in 
_ order to avoid excessively thick mortar joints, as would be the case 
were the joints: to continue radially from i ‘intrados to extrados, the 
“masonry was broken up into. cylindrical rings, as illustrated i in cross- q 


section in Fig. 1, Plate LXxXxX. The entire arch was also cut into io 


certain number of segments ‘separated by radial planes. bricks 


= 


composing each: segment included between these radial were 


laid up in rings, the inner and outer dentin of which are parallel Ga 
al with the inner surface of the completed sewer. The distances 


| 


Between t these parallel cylindrical surfaces are either 


= 

for any particular is one more than the ‘wumber con- 
tained te the next inner ring, one less. than the number con- 


ed in the next outer ring. . By this m r joints  - 
thickness are obtained in all 
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No faces and ends to be smooth chiseled work, 
__ bed of stones to be smoothly crandalled, end and bed joints as laid not 
2 to be more than \' thick, upper end of anchor rods and nuts for same to 
_ be covered with neat Portland-cement mortar, 
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the extrados. cylindrical surfaces ‘separating the inner an 
outer rings: of the segments | are ‘plastered smooth with Portland 
‘cement. The ‘radial thickness of each cylindrical 1 ring composing 


segments masonry i is adjusted so as to break 

joint in adjoining segments by at least 4 in. ‘Thus the completed 
arch consists of bricks in Flemish masonry: interlocked bonde 
together by | broken joints. 


orn 


8- 


WALL 
— 


= 


| 


requirement would increase the cost of the 


“Masonry of the arch, but it was found by experience that as soon as 


the n masons became familiar with the method of construction ‘they : 
placed in the wall nearly as many bricks per day | as in a straight 
wall laid in English bond. Fig. 3 shows the arrangement of the 


Flemish bond i in 9, 13, and ‘Tings, ‘respectively, 


earth supporting the sewer being in general a plastic 

clay containing ¢ considerable water, ‘the sewer is built upon an oal 


— 
— 
parently 
ia 
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and not more than 4 ft. from center to are 


bedded in: the e clay, and upon them a tight flooring of 3- ‘in. 


“Several typical sections are shown on Plate LXVII. wks 


“er Be nd 2 ft. for larger sizes. The side walls, composed « of bricks laid 


oak plank ery transversely 1 to the sewer. <a 
“Fore economy, the entire eer portion of the sewer is built of | 7 
natural- cement concrete. The height on ‘each side to which the 
- concrete is carried i is § such as can be put in place conveniently be- 
tween suitable forms, and the 4 top of the concrete is brought to a 
ts _ Plane parallel to the axis of the sewer, inclining downward and in- 7 
ae ward at a rate of 4 horizontal to 1 vertical. i. The minimum thick-— 
‘ness of concrete under the two rings of lining brick of the invert is 
i ? 5 ft. for sewers from 8 ft. to 14 ft. 9 in. in diameter, inclusive, 


in English | bond shi ection cement mortar, are carried upward from 
_ the concrete with the courses pitching inward parallel to the upper | 


e the concrete. The tops of the side walls are brought to 
oo" planes which slope sted and downward at a rate of 4 horiz ontal . 


to 1 vertical, which contain n the axis o of ‘the ‘sewer. From these 
anes the masonry of the ‘arch springs. 
iy 


Inside of the foundation concrete, ‘the invert of the sewer, and * 


up to the top of the concrete, is composed of two rowlock rings of 
brick laid in Portland- -cement mortar. ‘Two rings are used i in order 
_ to produce a smoother and 1 more uniform inner 1 surface than could 
be obtained by the us use of only one. The lining for the side walls, 

above the conerete and below the arch, consists of one thickness of 
one “brick 1 laid in 1 Portland- cement mortar, the cylindrical i inner surfaces 


of the brick being roughly beveled to conform to the ou outer r surface 


of this ring of brickwork. — The bricks forming the inner surface « 


are s side-cut shale brick, burned especially hard for 


the requirement being an absorption of more than 
2 per cent. | This produces a a harder b brick than that required f for 


- 


brick pavement. It is more highly fied, : and consequently t to 


— to stand ‘the abrasion of a street t surface. I Its. brittleness, 


os not ; detrimental to its 1 use in a sewer, and the increased 


oe 


q 
= surface i in a sewer than w 4 


On account of the great difference in ‘size between ‘the main 
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TIONS OF OVER-FLOW IN A H STREET SEWER NEAR 


No.1 Shale brick |" 


ye 


Note, Stone sill to be secured with 3g anchor bolts, 3 feet long. 
Anchor plates 6 x «x ¥ to be placed at end of bolts, The nut — 


off Bolt to be let into the stone and the bole made by same to be 


24 end wall to 
close openin 


shale 


_ 


¢ footing for 


N ON 


—- 


Note. youn sill to be secured with % ‘anchor bolts, 8 feet i 


Anchor plates 6"x 4'x to be placed at end of bolts, The nut 
Of bolt to be let into the stone and the hole made by same to be 
thoroughly filled with neat mortor. 


close 


4 
£ Concrete footing fo 


hrib— 


around \footing 
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and the | lateral it has n not ot been to 


is at 


connects with main sewer, the foundation masonry of both the 
Jateral and the main sewer is built up continuously as far as the — 
= side of the ditch. of the main sewer. | Any possibility of the masonry 4 
ae? of the lateral breaking loose from: that of the main sewer at the a 


of junction is thus avoided. ‘The junctions connect with | the 


ala ata uniform angle o of 30 °, and the bricks at the line of inter- 


: section are carefully mitered - for the lower half of the ev curve. | The 
mitered junction is carried above the center in ordinary, cases 


= 45°, and above was the brick rings | of the lateral are cancel 


manner placing manholes upon ‘main 


The walls of each manhole 


diameter at 1t the base. They form a vertical extending up- 


= ward t to a level with the back of the sewer, » above v which ch level they 


taper gradually to a diameter of 8 32 in. in. at the ‘top, where they 
surmounted by a cast- “iron 1 rim and grated cover weighing about 
“4 800 Ib., the cover being 32 in. in diameter. The -in. ¢ cylinder 
forming the lower | portion ‘of the manhole rests directly upon the 
arch masonry, and is placed so that the lower side of the 


section of the interior of this: cylinder and the interior surface 


su 
is at elevation tenths of the diam meter | 


"most e and then the interference « ‘caus 

hole opel Ling would be slight. 

ameter, spaced 16 in, apart, are. built into the side of the manhole, ‘Se 

and continue | downward along the inside o of the x main sewer to ) within 


8 ft. of the botto 

ca All changes in direction in the main sowe Bee made with as 
“Guernsey Street , where the is about 90°, 


pu urchas nd the ‘sewer was built curve of 164 radius. 


nnects with a 15-ft. | — 
— 
2 — 
5 
| 
Be. 
— 


‘CLEVELAN D, OHIO. [Papers 
or private connections, -8-in. are e built ‘through the side 
every 30 ft. on either side at about ‘the level ‘of the center of 
‘the sewer. At numerous places along the line of the sewer and at 


“in. ‘slants are built in the walls to furnish 


et The eatch- basin slants : are usually s set somewhat higher than those b: 
Private. and - slants are are capped a and cemented in 


“DLT 


> collar of brick masonry. 


“B68T 


08S “LA AD ‘PNIMOTT ANATIOA 


a point about 400 ft. east of Rhodes Avenue, 


section. of Barber and Walworth { Streets, Walworth sewer passes 
below the water-plane elevation ‘established for the high- level inter- 
sewers. This is the point fixed for the upper terminal of 


“South Side” branch of. ‘the intercepting system. 


ip seins ‘therefore, to o separate the excess of storm waters from 


the ordinary sewage flow, and, for this ‘purpose, a suitable diversion 
structure was” built. The problems involved in its design were 
to those which had been solved for a considerable 

of large overflow chambers in the city, but in no other place 


. The ‘main sewer entering the | chamber - -is 


n diameter, with a ‘maximum ¢ calculated flow of 2 500 eu. ft o 
be The Sew of ‘dry- weather sewage is 


The reatiired carrying capacity of intercepting sewer 
this. point, ‘therefore, is about 60 cu. ‘ft. per sec. The 
was to design a structure e which would always divert. 60 cu. ft. per 


‘see. before any storm v water 5 was s discharged | to the 1 main | outlet, and 


aS “LH “AO OL 40 


“S681 ‘HIP, 


— 
— 
OU: 
lry-weather flow and an equal volume of storm water, in 
— a 

_ ____- eondition of storm flow in the main sewer. The diversion is based — 4 
the weir principle, and, on account of ite unusual dimensions, 
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ER, 
it will be of “interest to explain the 
evident that a wei: of considerable length was rd 
~— accomplish the object effectually, and it was the - failure of the older 
structures, in this particular, which led to ‘the following ‘theoretical 


one side o of the se to be cut and converted. into 


4% 
an overflow v weir such that the ‘flow o of the volume of water below 
the level of this weir is not obstructed, but -?— all the water above 7 


its level can discharge sideways over the weir. | With a given <a 


upon fl the upper end of the weir the water will send to be discharged 


‘sideways a according ‘to th the ‘ordinary w weir formula, There is, ho 
ever, th the velocity « of the water the sewer behind 


to be “considered. In the first unit of length a given quantity of — 
_ water per second will be discharged, thereby reducing the head upon 
the weir in the second unit of length; this reduction of head in the pias 
second unit. of length, caused by the water ‘discharged in the first 
; + unit of length, will make the rate of overflow i in . the second unit — 
= = "per second than it was in the first. ‘In a similar manner each suc- 


ceeding u unit of Tength of weir will pny a less volume than the — 
receding unit, owing to the continual reduction of head as oe 
. The forward velocity in tae 
sewer tends: also to slacken, due to the lessening volume ‘carried. 


howe ‘that, theoretically, a 
have to be of infinite length in order to reduce the water to t 

~ Tevel of the crest of the weir; therefore it is: not attempted ‘to dis- a a 
charge all all the water above’ the level of the weir, but to reduce the 
head upon the: weir to some small amount. The problem involved 


i Fig. 4 represent the eross-s section of the overflow chamber at at 


X and xes f co-o 
in the ens of the sewer. "Consider thi 
- be the crest of ‘the weir, 
water over the weir. 


id 
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— 
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2 


co-ordinates of the weir, are = , and y = — a. 


oe How long will it require for the water flowing over the weir to 


reduce the head = on the weir from a to any given lesser 


“ey 


% 


head, ae and let a t the time 2 required for ‘the discharge of 


quantity, ¢ d 1Q. We: then have the equations: 


head, a aty y, the rate of discharge, q, equals approximately 


dQ= a t= = 3. 33 yt at, 


ye 


3 


ay 


= 


— 
— 
— 
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weir, gives the time required to reduce the head from y, to ¥ 
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Tt been ‘possible, however, to. integrate | this” equation, 
therefore, ‘it: has necessary to make use of it in the approxima 


This being jous 88, an approximation be made by 


reducing the cireular sewer to a rectangular ne of the same 


wi idth. In this case, let Fig. 5 ‘epresent the cross-section of the 


“SS 


ater, the weir. ae the width of w, equal: the aver- 
of the circular sewer, shown in Fig. 4, to the left of 
A. In this case se the water overhanging weir on the right 


to ‘fall a away | by the foree of 


= the rate of discharge for the head, y = 
uantit dischargec 
Fo ‘or an infinitesimal in d we have 


q Obtaining the A ¢ for successive differences in head, Ay, between 
4 
— 
| 
— che 
— 
between the limiting head — 
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t= which shows, as before stated, 


the velocity in ‘the sewer were constant while flowing the 


od of the weir, and if all the filaments it in m the ontize cross 


another, and this time ied velocity of the 
sewer behind the weir | would give t the length of weir eir required. These : 


‘ideal conditions, however, are 0 not t obtained i in practice. . The v ve locity 


_ consequently, the sill must be! lengthened somewh somewhat i in order to per- 


in the cower is gradually ‘retarded the hes head becomes less, 


the point where the overflow chamber be constructed, 
a the center Tine of the m main sewer is 11 ft. north of the center line of | 
Walworth ‘Street, in order to avoid 1 cutting so ‘so heavily into the side 


hill a short distance 1 up ‘stream therefrom. In consequence o of ‘this 
eo fact, the upper end of the overflow chamber could not be made o: in 
great width as would otherwise have been done. By taking 


tage of the angle of intersection n between Barber Walworth 


‘Streets, a eurved weir - could be constructed which would facilitate 


the overflow of the storm water. By /Yeferring: to the ¢ 
design, Plates LXXI and LXXI,, it will be seen that the dry- 


weather channel was built upon a curve gradually "decreasing 


and size as it passes from. the 4 ft. 9-i “in. the 5- call 


‘avoid back-water for partial depths of flow, a a 


ber of calculations were | made with varying depths of flow in the 


main sewer. Asa a result of a number of these calculations for 
ned relative elevations of inverts and intercepting 


ur 
wers and of varying ‘volumes of flow, the following conclusions 
is regulating the ‘design n of the e overflow chamber we were ‘obtained: 
Since it was to allow the velocity. in the main 
sewer above the overflow chamber to be reduced below about 2.50 = 
it was necessary to make a Seige of at least, L 50 fi ft. in — 


— 
440 — 
— 
. The last formula is sim] 
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- Sewer. With this drop, the 1 minimum n velocity i in n the x main sewer 


vil be 
For a less, quantity ip 60 there will be an accele 


in > velocity above the junction any ‘small volumes of 


greater 60 eu. ‘ft. sec. ‘the the overt low must 
long enough to take ‘out all but 60 cu. ft. per which will re 
r ra ‘be « carried off | off by 1 the interceptor. i For the max 


“mum n discharge of 2 500 | on ft. per sec. ¢. for a als ft. in. ‘sewer ther 
ie be no back- water effect. d Hence the 14 ft. 9-in. sewer will flow 
unobstructed when nine- -tenths s full. 
Pe The elevation of ‘the up-stream end of the weir, therefore, ba 


laced 2. 70 ft. above the invert « of the 14 ft. 9- in. sewer, and is car. 


ried to an elevation of 4.50 ft. ; above ve the invert of the 5-ft. inter- 
ceptor: x after the invert of the interceptor has been fixed at a prope * 
elevation | as above determined. The grade of the crest of the weir 
0.3 ft. per 100 ft. The form of cross- section of the ‘dry-weather 

channel ob upper end begins as as the segment of of the 14 ft. 9-in. 


sewer, and, in 1 passing stream | ‘to the: 5-ft. interceptor, gradual 
changes to ‘the section of the 5- ft. sewer with the «: crest of the over- 
‘flow sill ; nine- -tenths « of ‘the diameter of the sewer above the invert. — 
In order to avoid any back- water effect from the storm water over- 
lowed, it is necessary that the \ weir should x never act as a submerged 
That is to say, the surface of the storm water in the 
es 
~ channel must always be lower than the | crest of the weir. In order 
to effect this arrangement it was necessary to build about 2 000 ft = 


14 ft. 9-in. sewer above the overflow chamber ‘Upon a grade. of 
> overflow 


| 


own the valley 01 ona a 50 
therefore, was made 13 ft. 6 in. in diamet 
The overflow channel within ‘the chamber, on account of the lim- 


the sill, and was carried down stream with the outer: foundations of 
the sewer along: the 


overflow s sill and dry-weather channel curved to 


ward, | giving an incre as 


Ug 
q 
— 
— 
iting width oF The was mado | 
— 
1d othe storm overtow- 


hats 
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channel. The grade of the invert for this portion of the channel 
‘was ‘made to follow a vertical curve which was steepest at the up- 


stream: end and gradually flattened until it became: tangent toa 


3 5% grade at the lower end of the chamber. | The water overflowed 


or in ‘this manner is discharged into ‘the 13 ft. 6-1 -in storm outlet with a 


oe With the large volume and velocity of the inflow it would not be 


pre to construct columns rising from the overflow | sill t 
p 


the arch. An unobstructed weir from. to end being 
ry, the chamber is spanned with a single arch for about the upper 4 a 


alf of its length. | Fort the lower half, the arches for the storm over- . 


and the branch Jeading to the intercepting sewer meet i in 

arge groin. The groin. was designed as as a strong rib of shale-brick 
mason , bonde¢ d and interlocked with each of the 
~ supports, and keyed at its highest point. with the highest point of the 

ion which ‘spans the entire chamber. 


% On account of the ‘foundations resting upon soft clay, it. was 4 


— to extend ‘masonry of the sewage channel 
branch, : and | the 


will mentioned later, i in n constructing g the owing to 4 
stable earth ex encountered, the > excavations of t t 
carried down to a level with those of the storm outlet and filled in 
solid from side to side with | natural- cement concrete, thus making 
at the upper end about 10 ft. ¢ extra thickness of concrete foundation. 
Bae “3 Tust west of Scranton Avenue, the sewer passes under the Abbey | 
Street v viaduct, a ‘steel structure, the full width of the street, sup- 
ported « on steel ‘trestlework. roadway i is about 98 ft. above the 
sare stone 1 masonry y pedestals. 


‘the upper end ‘were 


provide jome other poring of support for 
s located so as to encounter only two I pedes- . 2 
“tals, one case, ‘the center of was 1 ft. to one 


4 
— 
i=in’ 
Oundation tor the arch rib was Droug the same level and made 
an 
iii 
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Ve 


the other ca case vide pedestal pro- 


e be partially embedded i in the masonry | of the sewer foundation. 


For supporting the steel ‘column 1 resting upon the other pier, 


_ two ways feasible: either to strengthen te sewer walls 
ma Aeently to carry the weight directly upon the sewer, or to to build t two ie 
one on either side of the sewer, upon which would rest 
suitable steel girder for carrying the column, two 


- wore carefully ‘Compared, and, while it was found that two auxiliary 
piers with a a connecting steel girder co co uld be built for | perhaps $1 000 


less than an all- -masonry structure, the latter m .ethod seemed ote 
Supporting the column upon ‘Teinforced 


ob rought to the required gradé the visible portion of the masonry 


foundations of the vi viaduct y were unaltered i in appearance. ‘tos 
The problem was to support a dead load from the column ¢ of 


ee “abo ut 84 000 Ib. and a : calculated live d of about 126 000 Ib. upon 4 


ful of water. pressure | upon the clay foundations, more- 
me over, could not be increased to more than the specified limit of 2 tons ie 
It was found that these conditions could not be complied 
with by adding a simple girdle of masonry outside ¢ of the normal se 
of sewer masonry, and it became necessary to distribute the 


load over a w idth of about 40 ft. and a a length, longitudinal with the 


sewer, r, of abou ut 42 ft. ‘The girdle of m masonry at the | top of the arch % 
was made about 12 ft. long, and the thickness of | the key was i os 
creased to 4 ft. for this length. About 6 ft. from. either side of the 


2 in a vertical face. 
ia of masonry is gradually lengthened, until, wy 


Ww ith the bottom of the fo ndation, it extends 21 ft. up 2 
down stream from the column. By this means a saddle of : masonry e 
‘built continuously with ‘the sewer masonry which distributes 


the load over a width of 40 ft. and a length ¢ 


— 
4 
in the line of resistance sately within th 

enter line of the pedestal this girdle of masonry 
ers the extra thick- 
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ae tom of the sewer foundations, , an 
5 sets in the courses of the stone masonry, some provision h had to be a 
olin: made to prevent a settlement of the sewer foundations from bearing 
upon the ‘pedestal masonry and causing its settlement or ‘tilting. 


‘For this purpose thin boards wrapped with building paper 1 were laid a 
upon the upper surfaces of the projecting ledges, and similar | boards 
were placed against the vertical edges of the mas courses. 


concrete then was rammed in place, over and a agair 


and permitted to set, after which the boards were 


sc laterally ai and become the limiting planes of the same kind of ced 


for that of the extra thickness required. 


No Tess then: railway tracks are passed wader, 
the seven nearest, ‘the river being on a level af shout 10 ft. above the 
water. — The : available depth of water under the supporting struc- 
ec tures for those tracks i is only about 5 ft., which fact required a change 
ee in the cross-section of the sewer from a 163- ft. circle to a flattened 


bottom channel 50 ft. wide. The > railway tracks which limit the 


available head-room could easily be spanned by y steel- -girder_ con- 


~ struction, but the most serious problem was to design a oepaaecall 
ae the proper transition from the ne | to the widened section. 


rom 300 cu. of water per sec. with a 1 velocity 0 of 380 ft. 


per sec. would be s sufficient to destroy al almost. any ‘structure opposing 


5 That the change must be made gradually was plain, 
‘but i in whet length and through w rmediate forms of cross- 


uy 


Run a 


if 
— 
q 
| 
i 
— 
on a small scale in the 
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2.—FEBRUARY 23D, 1898. I'LATFORM 4 Fr. WIDE. 


DiscnarGe, 11.32 Cu. Ft. PER SEC. 


. 3.—FEBRUARY 15TH, 
Las. DIscHARGE, MorE THAN 15 Cv. 


— 

lll 

mm 


weir was first , constructed for 

determining the volume ‘of water with which ‘the e "experiments 


to be mente. short distance down stream. from this weir, a bulk- 


he head was | built in the flume, through which was inserted the upper 


i n. sewer pipe, the joint ules made — by caulking. 
with this, a line. 18-in. sewer pipe, each alternate 


gth being either a Y-br » extended down 


— 


am in the center of ‘the ‘ft pipe w was brought 
ct grade of 1.15 per cent. _ The pipe w was sent from the vend. 
without special selection, but the line laid was 

ore ‘Gin could be expected i in practice, though the 

_larities in the size and shape of the several lengths we s ufficient to 

give the flowing water quite Tough surface. 


At the lower end of the pipe . line, a false bottom « of surfaced 2- in, ; 


U 
in the bottom of the false bottom 


transversely, but with a longitudinal of 1. 
ame as. that of the sewer pipe. be The upper surface of this false 
1 was very carefully dressed off, with a carpenter’s” plane, 


observe he shape, profile and behavior of water dischargi 
c the 18-in. circle freely upon a smooth, 
e In order to make it possible to observe the 
a any point on the platform, an overhead plane of reference was 


established, from which, with a steel tape ‘and sharp-pointed plumb- 


- bob, b, measurements could be taken to the water si surface a and to the ga 


platform. On. either side of the flume, about 5 ft. above the botiom, 


to same elevation. 


line, vertically over the outlet the 
at right angles across, from one plank to the other, and 


the point ¢ on either side marked zero. 


then ‘made on each board, so that ar any distance down 


_ from the discharge end of the dint could be deter mined. A straight- 


— 
2 
12 
> 
ii 
biect was to 
[| 
‘flume, and with the 12-in, faces vertical. The upper 
strained and spiked to the timbers of the 
loucl the plank on the opposite side being brought exac 
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now “made to span the guide- planks ‘transversely 
with the flume, a and was: megs so. that the zero Dai — in 

of the end of ‘the pipe line. 

t guide- planks, plumb-b -bob 


om a plane = reference to any , desired point on the 


discharging ‘a measured volume over the platform, the a 
a istances from the plane of reference to * surface of the | flowing © 


were measured at at all points desired. The ¢ differences between 
these measurements ‘and those given for the ‘corresponding points 
to the surface of the platform ga gave ‘the depth of water at each point. ; Ey 
Two sets of were made: ‘First, free dis- 


atform; 


more 


i: 4 ft. by siitihete surfaced side- planks edgewise upon th 


gave about the same relative width ‘between and 


as would be required at the Walworth outlet. ba 
— velocity of the water had become constant before discharging at the 
end. Incidentally, quite a number of observations were made 
on the of | entry head, friction head, ‘relative surface and mean 4 


length “required to ‘establish ‘uniform flow, ete., _ which, 


though of interest and value, are not pertinent here. The length of _ 2 
‘Pipe in each case > proved considerably longer than was necessary to 
give the water a a steady flow. The volume admitted to the pipe 
regulated by flash- boards in the flume above the r measuring weir 
whereby an approximate ‘regulation could be made, though there 


was at times quite an appreciable variation of volume during 


“Fig. 1, Plate LXXIV, a view of the pipe line, taken 

January ‘28th, 1898, “when. the volume of water flowing was (2.74 


eu. ft. per sec. ‘The smooth spreading out of the water upon the 


y platform and the recoil wave from the sides of the flume are clearly ; 
shown, On Plate LX XV i is shown the profile of the water ‘through 
from the inlet, or dead water at ‘the bulkhead, toa point 


> 

— 
#€5#3+© Id be m 
— ‘inthe end of 
inserting a Tunn circle to plan 

— 
a 
— a 
— 
—— 
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Fig. 1.—Fepruary 147TH, 1898. Fun 


— 


4 


= 


e discharge en ie 
sections: the: spreading water on the e platform, at ‘distances 0. 5, 


« ! flowing water at each p point, ‘those in in te: pipe e being obtained by oe 


Hye red and engineer’ s level. at the Y-branches, and those for 


a orm by measuring from the plane of reference with a steel : 


: 2 The initial 8 surface velocity of the water approaching the weir, the 


heed the weir ‘measured from a a fixed to the surface of 


in cubic feet | per are also” given. 
The calculated area of the water the appro 
mean ‘velocity at each” “station, stream fr from the 


end of ‘pipe Tine, are also shown. = 


iments of 
‘February Sth, 1998; on Plate LXXVI, ‘those 2 of February 10th and 


i 1th. Ih each of these cases the discharge is upon the ‘full width 


, is instantaneous view of ‘the discharge 


when volume ¥ ile cu. ftp per sec. 


‘Fig. 2, ‘Plate » LXXIV, is is a ome hpi (or a ver 


he fine detail i is pein clear, general ‘impression is 


February 11th, flowing was somewhat 
7 ou. ft. ‘per sec. 
when the platform was 


‘with 


LXXVIIL, taken February 18th, 


was overflowing from the 


: 
— 
ve 
sides of the end of th 
most _conspicuot , the violent tie 
& ving. tn ith 11 3 ‘SEC. ; Fig 
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detail of the experiment of ith, with 10. 82 cu. fi 


‘the class of experiments was 4.5 ft. long, 


small ¢ enough at the upper end to fit tightly into the sewer pipe, and, 
the Jarger end it w was approximately an ellipse, 3 ft. by 1 1. 65 ft. 
cae It is shown i in position in Fig. 1, Plate LX XIX, while carrying 13. 13 
ft. ‘per sec. on February 14th. Through the galvanized sheet- 
on the upper side, 4-in. holes, = in. apart each way, were cut 


that the plumb- bob cou 
surface within the funnel. 2 , Plate LX XIX, the effect 
of the funnel outlet on ‘the 6- ft. vielen on February 14th, with a 


Bah 

ruar 
‘full width of the platform. On Plate LXXX i is ‘shown the ¢ 


- periment of F ebruary 21st, with about the meagan of flow, but 


with the platform channel only 4 ft. wide. 
Se) Fig. 4 Plate LXXXI, is a view iin the flow was | 1. 51 cu. 
~per sec., , on February 23d, and Fi ig. 2, Plate LXxXXI, the flow 

wes about 15 cu. ft. per rsec. 


Bc they illustrate some valuable facts regarding the behavior of flowing 
water under the peculiar conditions considered. 
is ‘the imperative necessity ¢ of making the transition 


ar to the wide ‘section very, y gradual. Tf made gradual 


enough, ‘the back wave from the sides can be rear if not entirely, 


avoided. Another fact shown is that the velocity: of the mean 
section during the transition probably tends 


the experiments, ‘the acecleration from the falling water | surface 


channel. 


water be solved. depth be determined, 
on the assumption that the velocity y remains unchanged through the 
changing sections, but this method will give ve depths * too great, or too 


small, on whether the is really accelerated or 


— 
i 
— 
Be 
— 
— 
— 
— 
— 
m 
— ion of the sewer 
ine the velocity at each section of the s 4 
—_ 
— 
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PROFILE OF PLATFORM 
WITH FUNNEL CONNECTION 
4 FT. 
WIDE 


| 
During, 


bservations 


FUNNEL] CONNECTION 

“FEB. 21-1898 | 
ORM FOUR FEET|WIDE 
FLume 


fore proftile|initial velocity 2.18 {t-per sec. Q=11.94 cu, ft. (h =.857) 
wa, 


wi 


| 


WALWORTH SEWE CLEV ELAND, OHIO d 
Attempts to, apply the “Giecussions and formulas” for unsteady 


“flow, as given in works 0 on hydraulics known, to the writer, prov 


results” obtained were negatiy (or 


directly i 


of the « cages Resort, to a method of approximation , therefore, is 


m be a a lines zn be parallel to 


water 


ction B, to be determined, Knowing of the 


the depth, ‘is easily found. 


3 g + 
> there is friction, tual 
less » than eek given by the formula, or some of the | head, 
, suppose that the 


‘that m represents this frietion head, Thy in the length, 


from to ‘Then an approximate value the velocity at B 


the first Vy» would be by the e 


Be 
‘The writer, therefore, made the following solution of the prob- 
No equation can be written which will give the length or velocity 
in terms of the area, slope of invert, hydraulic radius, ete, __ 
the terms on each side of the equation are dependent on those scr 
lim 
— 
| 
Let Vo, Ay, fy, Uy, etc., be the ele 
radius, coefficient of friction, at section A, and let the same 
tt letters with the subscripts, n, represent the corresponding elements = #3 ~ fe sh 
—_— ff at section B. N ow, if there were no friction in the channel between _ ae Fae 
ttm 
ttm 
itt 
uniform and the amoun required to maintain the velocity, v,, 
— 
ttm 
calli 


It is, , however much nea r the true velocity, than ‘the 
given by the first equation. The last equation will give a fair first 


‘From ‘Fig. 6 we have, h = = ny= 


: a. which i is the inclination of the invert : and l the length tame 


tions A and B. h, o, the friction head | between and 
order to maintain a uniform velocity, Yo we would have 


‘the equation “tor Set we may consider that, 


then, making the substitutions indicated, we have 


for the area, radius, coefficient of friction and 
or » Ay, R,, dy are easily found. With: this value for a a 
approximation the velocity, v,, at B can in which ¢ case 


rie 
we use the: mean values, 


ik for the ‘values - h and h, . given above, we have for a second approxi- 


In like manner any number uf approximations may be ‘made and the #4 
ver 4 
9) l a d, + v 
an 


proximations will be necessary obtain values such that; Yn - iad 
find exact value, Un , for ‘the velocity and consequent depth 
sg ope of the invert is wey: t the formula may 
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— 
— 
ii 
| 
| 
} 
— — 
Inclination of the invert is considerable only few ap. 
a 
ae 
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VotumeE, 11.51 Cu. Fr. | 


PER SEc. 


OLUME, ABOUT % Cu. Cu. ‘Fr. 


= 


— 

— 


give successive ve values alternately t00 large and too small, and such 


each maximum value is less than the preceding one and each 
minimum value larger than the preceding one. It ‘thus presents the 


5 ) where the velocity | head and friction head are re alternately x 


n this case, if a sufficient number of approximations aM 


minimum values are determined, a mean between them be taken 


value. for use in the next, approximation. By a 
few : averages obtained in this man manner the ca case can be quite “ae 2 
S itt may ae be noticed that it is not necessary to make the 


first approximation, as a second approximation can be made directly 7 


by taking value of d, by — using th ‘that 


signs. 


change there may be between the two pence taken, as a as the | 


change ‘is gradual and the length is not taken’ 80. great that the oe 


eo. 


ge velocities and friction constants the: two sections are 
materially in error. is necessary, te no 


“uncertainties in the ‘areas, 


applied to the experiments above described | and | 
trated, it gives very satisfactory results if applied between two sec- 
ned by the are too small 
-becaus se a part of the total head has been consumed in producing 


8, side ide currents, 


uniform velocity 

RE 

The second and lower line. shows depths as calculated for ‘the ¢ case of 
acceleration. The true depths no doubt lie ‘somewhere, between 


4 two lines, and probably very close to the lower one, because of ‘the 


ono 
= 

4 

| 
tion is for the case of accelerated velocity, but the formula is gen- 
ly to a case of retarded velocity by observing the 
= 
a — 
eases of unsteady flow and has found that it gave results agreeing 
| 

a 
Be 


energy wasted ir in lateral currents. 


depth of wat water i in n the ‘channel would be 1 reduced. At Station be 


rom to per 
Station — ¢ 0: 


horseshoe-sh: -shaped channel, 16. Wide “and 16, 5 ‘ft. ‘high. 


weather sewage channel in the bottom is by 


r segment, 0.6 ft. deep, of the 16.5 5- -ft. circle. yy he floor a 


lowe 
ee channel on either side rises o utward on a 4% slope until it 
meets: the vertical side wall. The lines of junction between 
pl 


es anes forming the floor of the channel and the « ‘curved | side walls _ 


are symmetrical 1 reverse in 


an are on t e 


At Station — + 00) the the 


‘shape of ‘bottom, gradually widens, ‘in symmetrical reverse 


ing the arch i is re reduced to three-t tenths of ‘the 


this point ‘forward the crown is varied so as to keep the 1 rise 


three- tenths of the span. ‘The grade of the : springing line q 


the arch (8.8%, Ww which gradually reduces the height 


pringing ins abecits the floor of the sewer from 8.5 ft. at Station 


— G+ 00) to 5 ft. at Station — (+92). 
width of 50 ft., attained at Station - 00), continues 


the river. At Station 92) the arch terminates in na cut- 
stone parapet and wing walls, and the ‘remainder of the distance to 


the river is bridged over with, steel girders, 


The main track of the Erie Railroad 1 passes ‘over the 


was made 4 ft. 


The for. spanning the ‘portion | nearest the river, 


“Plates LXXXII and were designed Mr. ‘Haupt, 


Assistant Engineer, extra heavy for the ‘span . This in- q 


ereased strength ‘was required partly by fact that they have less 


rincipally | because 


: 
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WALWORTH SEWER, CLEVELAND, OHIO. a 
Ba railway ‘company required that t they be strong ‘enough to ‘permit — ‘a 
laying the tracks i in any position. ‘This makes “necessary for one 
«girder t to sustain practically ‘the whole weight of an — — : 


the weight being supported by two > girders. 


discharges over an. ogee portion, Plates LX XXII and LXXXIV. 
The ogee is designed SO that the water will be discharged into 


Rccsecin at about mid- depth and i in a horizontal direction. _ This te tends 


also o opposes ‘the inertia of the river against the impact. of 


Coffer- r-Dam. —About | ft. the outlet, including ogee- 


shaped portion, was constructed inside of a coffer- dam. % -Guide- piles 


— driven so as to enclose the entire s] space. To them were bolted — 
-waling timbers. which supported 6 by 12- -in. tongued and grooved 
sheet- The structure on the river extending 


| 


n + of tor ued sh tix 
ongue shee ting. The 


count of several and special structures to be 
"nearer the outlet, the “uppermost section, extending from Gordon 


/= to about midway between | J unction and Burton Streets, was” 


first. This ‘section was ‘about 4.400 ft. . long, the diameter of the 


= sewer ranging ny 8 ft. to 11 ft. 6 in. ‘Bids for this section were 


on February 25th, 1897, a the work 1 was ‘let to Messrs. 
Wilson and Strack, of Cincinnati, Ohio. The principal 


work and the contract are shown in Table 3. 


Ground was first: broken, officially, with be 


— 
— 
— 
— 
— 
— n the land side was enclosed 
— ion of the coffer-dam o Fig | 
portion arly shown by £16. 
— 
— 
on by the use of two cable 
— Bee, for part of the work, and s laid from the upper end, at a jo -— 4 
00 the end of the work 


0 feet 


' Piles 4 
rtion of out 
hannel spanned by plate girde’ 


po 


ion of outlet 


3 
1g 
18 

| 
ag 

rg 
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ion 
Piles 30 feet long 
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Ac 


Rae 


- *f 


' 
aii 


| 


WA 


NY 


S|! 
oh | 
3 } = j 
14 


PLATE LXXXI. 


WER 


‘Lo TERSECTING 


As 


Track 


+ 
Stone retaining wall 


WALWORTH SEWER CLEVELAND, 


TABLE . AND FOR Section 1. 


Excavation, including cost of ines and bracing.. 
Grillage lumber, 8-in. oak, in place 
Natural-cement concrete, in foundations 
_ Shale brick, No. 1, laid in 1:2 Portland-cement mortar 
be required for lining ring of sewer below arch and in- 
cluding second ring of brick in invert consisting of cu. 
clay brick (not more than 15 per cent. absorption), ae 
also laid in 1:2 Portland-cement mortar 
lay brick masonry, laid in 1:2 natural-cement mortar, 
required for side walls above concrete base and 
below arch 
ch masonry, laid in 1:2% Portland-cement mortar, 
_ the inner ring being No. 1 shale brick and the outer i 
portions clay brick, 
ast-iron manhole caps and COVETS 


sewer ‘was built ur a azrillage cont consisting ng of tr transverse 3-in. 


diffe cea re tried. One was to use a form 


pleted ‘concrete, and then t the concrete in lace and 


tested frequently with a straightedge. 

Another method, which proved superior was ado| 
was to ram the concrete under a form not unlike an inverted seg- 


mental arch center. This form is shown in ‘Fig. 4, Plate ve, 


Dan 


After the form was moved forward to a new position the inner ‘sur- 
‘ace of the concrete smoothed off with mortar. 
_ Line and grade were given by stakes driven in the bottom 


meavatio For ‘the grade, 2 by 


The side walls ¢ are of clay brick laid in natural- cement mortar, 


with ‘three courses transverse to the sewer and every 

esa course longitudinal. — ‘The courses pitch inward with a slope of 
cal to. 4 horizontal, while the  oute er face. is at right angles, or 

ri ng the curve, back of the 


1:2 Portland- 


| 
| = Papers] rH om. 
| 
tt 
it 
it 
tt 
if 
2 ished off flush with 
the tops of the stakes. The finished concrete bottom was afterward — 
tested by the level so that the two rings of brickwork would come 
tim 
= 
itt 
iii 
— 
single ri ick laid 
— single ring of No. 1 ‘shale brick laid in 


THE THE WALWORTH SEWER, EVE] 
e be roughly with a ‘sil though that is. a detail, not Te 


ed by the specifications. backs | ft the side walls alls are plas- 


Although clay brick were specified for the side walls, the outer 


ing of the invert and the outer portions of the arch, | difficulty wa 


found in ‘obtaining brick which would not exceed the maximum — 
* 


limit of 16% absorption As ‘a result, ‘the contractors were per- 
se shale brick having an absorption not exceeding; 8%, 

for almost the entire contract. ‘The cost ‘per 

onry was not greatly increased by the change, — 


ed by the rejection large 


tities” of clay brick were while the character ‘of the work 


arch was | built ordinary ¢ ce ering with the ribs: spaced 


the forma readily be moved forward piecem 


upon | which the ce centering rested, 

“The was nailed to the ibs, | 


‘the work 


‘-LXXXVII, shows the construction of a 1-1 -in. ring of 
a 13- ‘in, ring. As shown, the two. rings have r nearly ae 

common radial plan », the outer ring, a as s already explained, — 


g one more cours sof brickwork than 


steeply inclined 


that they would fa fall apart from the pressure of the fresh mortar 


carried directly to the required radial thickness. 

tre cher brick, therefore, are omitted temporarily until the ‘section 


of the key has been completed along the line of the intrados. 


tes upper surface of the ring, therefore, presents a toothed appearance, 


to pls 
own plac 


plastered over 


— 
— Es 
— 
‘ he lavs and troub 
— 
eal. V-shaped ff 
moved. 
supports tor the ribs were re 
- arated aS soon as the the 
— 
— 
trates how the superimposed 
— 
—— 
— 
— 
— 
, and the upper surface of the ring is 
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with mortar, thus. ving. ~The are forming 
ea the figure of the extrados i is obtained with a sweep, of the required 
fs radius, swinging on a nail at a point below ‘the center ¢ of the arch. Hi 


{ 


The sv sweep ep can be s swung into ‘position will, and fixes the thick- 
‘ness of the arch at any point. 
explained before, the bricks are with a trowel so as to 
bring: the -cross- -section of the extrados to a circular are instead of 
allowing it. to present series” of 4-in. steps where the thickness of 


‘the arch changes of brick. course, this: is is 


not perrene The entire back o of the arch was plastered with a ae 

heavy coating of mortar, sO as a smooth continuous 


or ‘the 


sewer. 

channel at one side . Ata was 

“eros the stream. was i 


across the sewer trench in a flume, and omitting a 
fs section of the : sewer arch until the water could be diverted into ibe. 
sewer through a ‘storm 


Ju unction, and Burton Streets ‘the locatti 
flieted w ith the old storm culverts ‘of the stream. In these cases 


was necessary to construct temporary tunnels, some distance to one 


which the water was diverted from its regular ch q 
nels were bricked up, making them 


work of the danger from. flood. 
alin to permit « of the building off the x main sewer. 


Wo on Section 1 continued ‘through the | seasons 189" 


pleted, all the necessary emb 


midway between unetion and - Burton Streets, to within 100 tt. 
in. to 14 ft. 9 in 


a3 
4 _ 
| 
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THE WALWORTH ‘SEWER, CLEV ELAND, OHIO. ee ay 
on “August. 6th, 1807, “and the work was 


awarded to to ‘Messrs. ‘Bramley and Gribben, of Cleveland. 


The « classification of. the work was the same as on Seetion 


‘The | principal items are shown in Table 4. 


x4 


TABLE 4.— AND Prices FOR 2. 


yd. 
Natural-cement concrete 16.090 cu. yd. 
Invert masonry cu. yd. 
8 


or 


Side walls yd. 
Arch masonry 


The general methods followed were so similar to ‘hen: used by 


contractors on 1 Section 1 that no need 
rail a “standard gauge 


~~ 


avy 


4-ft. cubical concrete mixer, an engine on a flat ear, was 
"equipped x with h “overhead platform, hopper, ete. Permanently 


_ coupled to this car was another carrying tl the boiler, a a hoisting en- 


ine, and a boom | derrick. | This: equipment was s pushed along, as 
ork progressed, ‘and delivered the -coner rete. from the mixer 
into the bottom of ditch through a 1 a chute. The stone, 
and cement hoisted the derrick, to the platform, and 


ome the hopper above e the mixer, directly rem the cars alongside. 
‘The whole equipment worked well, a: and to be as efficient as 
September Ast, 1807, at the 
of Section 2. cable machine, ‘similar | to that 1 used by Messrs. 


Wilson and Strack on Section 1, was adopted, and, during the 
es autumn of 1897, a length of about 492 ft. of sev sewer wa was built. The pit 

for the overflow ¢ chamber or also excavated and a portion 
ay of the concrete bottom deposited, but, owing to the severity 1 bein the 


, work was stopped until ‘the 
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Natural-cement concrete 


Half-section of foundation west of Sta. 2 +50 


51 


4 


of ‘the | ‘storm overflow outlet, ity 


crete, but it was deemed unsafe omit, the precaution. “The « 


a cavation was filled in solid against the sheeting, all of which w wes 


‘The Flemish bond arch rings were ‘up in the same man- 
s for the ordinary sewer arch, the key being formed by the 


intersection of the various courses at their junction with each other. 
Where the arches. terminated i in the rib for ming 1 the groin the bricks | 
were all carefully interlocked 80 as to give the most rigid connection — 
possible. Owing to the fact that ‘the 5- ft. intercepting sewer is not 
completed to this point, a 3- ft. temporary channel was 
across from the lower vend of ‘the dry- weather channel and discha 


length and cut ‘the proper curves. 

. , Plate LXXI, a corresponding | view from the upper end 1d 


; a 1 point about 425 ft. west of Burton Street, a 


tity” concrete foundation w found to 


with an average | of from 2 to 3 
| large brewery, stands on the southerly bluff line just east of 


ae 


"Rhodes Avenue, and the was in 


bracing ‘became 1 necessary, 
th the great weight of the brewery, and the railwa 


passed along the eda e of the bluff immediately. above. 


this portion of the work, the. coneret an 


14 ft. 9-in. sewer ente 
ssary to excavate | — 
_ the plans. ‘The foundations for the overflow. 
if — 
— 
iz: 
; 
entire distance tO 
— | greater or less quan- _ 
li — 
extra depth ot concrete thus required va 
— 
| 


"solidly against the at side next to ‘the bill, in order to 


ak 
Although there was 

ere was no serious 


‘Tt was expected that ‘the switch track from the Cleveland, Cin- 


Chicago and St. ‘Louis ‘Railway would be ‘maintained by 


temporary bridging while the "sewer was being built. ‘The 


tractor, however, made > arrangements: with the and 


t the 


from Mill to the ¢ east of of the 


and St. Railway at Burton Street. tA length of about 340 ft. 
from Burton Street was also constructed. During the winter of 


1898 and 1899, the work west of Burton Street was vearried on 


tinuously, with ‘the exception of short intervals. of ‘severe weather. 7 
‘Steam was carried from the concrete mixer or ror 


"boiler through pipes to hot- -water barrels and in pipes bu 


+ the s sand piles, so that an abundance of hot water ti hot sand was 


‘asad at ‘all times. The trench was kept tightly planked over, 


and salamanders were kept burning inside 


Connection between Sections and 2 was made on May 12th, 


ad thus completing ‘the: work of Section 2, except the portion 


—. the Burton Street and “Big Four Railway” embankments. 
at Burton Street was built in July, 1899. The portion 
s the right of way of C. and St. L. Railway is de- 


scrib under the heading: 


Bids were for constructing Section 3, ‘extending from 


ft. t. west of Street, down s stream to. a point 822. 7 ft. east from 

‘Willey Street, on October Ast, 1897; for Section 4, ‘continuing 


down stream from the last-named point to within 100° ft. of. Cliff 


Street, near the outlet, on March 15th, 1899. Messrs. Bramley 
a Gribhen were the lowest bidders for both these sections, the 
construction of both will b considered together. 
quantities and the contract | prices s for each are shown in Table 5. 
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Fie. 1.—Watworta OvurLet, Looking Down STREAM. CRANNEL 50 Fr. WIDE. 


RAILWAY GIRDERS IN THE DISTANCE. 
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Fic. 2.—Watwortx OUTLET. View oF TERMINAL ARCH, SPAN 50 Fr, 

GIRDERS AND BRIDGING PARTIALLY COMPLETE 
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5. AND "Prices 8 FOR SECTIONS AND 


bid. [| quantities. 


| 


oT. The cable was set up just: west from Brevier Street, 
began about April 1st, 1899. The work carried on 


“i, and continuously during the season, and was - completed. ‘about De- 


cember Ist, , 1899. There we were re no features of ‘construction on 1 this 


St. Louis: (Nickel Plate) ‘Railway. At this of the 
; bridge abutments conflicted with the location for | the sewer. | Under © 
agreement be’ between the > city and d the x railway company, at ‘the 
of the opening of Walworth Street, ‘the “railway ‘changed their 


bridging: before the construction of the s sewer had 


fork: 


a ‘a mixture « 


works of the Oil An extra 
depth of (9.9 ft. of concrete was found necessary in order to get 
down to the lend clay. T The trench was ‘filled solidly | with natural- 


“eement concrete to the f full width between the sheeting, thus giving 


york of invert, 


‘- might have been cheaper to use a pile foundation, but as no price 
for piling was included i in the contract, it was finally decided to fill” 


‘ie trench with concrete. ‘ This extra depth, however, gradually de- 


creased until the of ached, 


— 
— i 
| 67500 cu. yd. | $0.40 || 39000cu. yd. % 
Grillage 845, B.M. 20,00 || 178 000 ft., B. M. 
— 
| 
<i 
iis begun at Cliff Street on September ist, 1899. 
° i.e e foundations of the sewer as planned, soft clay, with aa = 
— 
= 
Ps. he Abbey Street viaduct, it 
somewhat of a problem to carry the weight of one of the trestle 
columns during the construction of sewer. The contractor 
— 


= 


golved the problem i in his own way, and very 
on the viaduet was not interrupted except by erecting barriers so 


Nia as to “deflect the traffic to the other side of the roadway where the 


weight ; would be carried directly to the u undisturbed foundations. 
post which 1 rested upon the pier r to be r remov ved wa ‘was ‘suspended 


byt a cable weal foot the post: diagonally. upward to 


__ turn-buekles, the weight of the columns and the capstone of the 

pedestal attached was lifted free from ‘the ‘pedestal. Timber struts 
were also put in along with the cables in order to take up vibration. — 7 

The arrangement of ‘cable and struts is ; shown in Figs. 1 and 2 2, 


Plate ‘LXXXVII. construction. of the se sewer was carried 


forward as near as to the pier be and the 


ies excavation and the foundations at the sides. | were -earried forward a 
short distance on either side and beyond the pedestal. Fig. 2, ‘Plate 
LXXXVIII, shows clearly this stage of the “construction. 


pedestal was then leaving the capstone hanging to th 


of the ‘and the sewer structure was carried 

through to completion ‘without interference underneath. Fig. 2, 

‘Plate shows the ¢ construction of the masonry 0 of 

8 arch, including the saddle- shaped reinforcing masonry at the sides. 


After: the arch been completed, the portion of the ] 


aul 


— the back- filling from the cableway piled i ina high ridge 
: ao and over the se sewer, it was discovered that there were cracks in both 
crown and the invert of the sewer. arch’ racked for a 
of about 300 ft., the invert for a of about 100 ft. 
; | ‘There were also a few other cracks extending s several feet from the 


‘erown on either side. _ As soon as ‘this was discovered, the — of 


— 8 >. 
— 
— 
aller the arch 


UNDER THE TRACKS OF 


end of 


TIMBERING FO 
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10 


Side Tunnel 


R TUNNEL UNDER THE'BIG FOUR RAILWAY'TRACKS 


i 


Work was carried on continuously through the 


1901, thos completing | the work of Messrs. ‘Bramley and 


met with the exception n of the portion in tunnel under the tracks of ual 


‘LS SSIMS JO LSAM YUAMAC—'T 


DNIMOHY ‘AALANVIG NI ‘NI 6 “La 6° 


ie 


a) 
woul d support its tracks over the trench, upon temporary trestle- 


> 
account of serious 1s differences between the railway a and 


ne city, it becsme necessary to » build about ft. of the sewer in 


the City Council, a supplemental 
under which the contractor was: to do the 


: 


on 1st, 1901. 


The location of. the tunnel and of the short sections of 0 open 


at each end are shown in. Fig. 9. 


The length of the tunnel proper i is 144 16 af open eat 
at the east end a and 8 ft. at the west end, i, making a to 


IA 


. in the bottom laid , the work of tunneling was begun and carried a . 


The side tunnels were commenced about September Sth an 
pleted | about December 19th, 1900. The ground penetrated w was 


treacherous in the extreme, surface of the ground. being 
the s springing line of the sewer. ‘Above this level the .e material 
=. was a very fine, dry sand, which “required the closest lagging ‘and 


as the work: progresse ed. fact, sand d sifted 
the ceracks ‘in the plankir g ‘badly in 


IVAN ‘ATTIVA HLYUOMIVA, DNIMOO'T MG 
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and which, to prevent required even greater 


. The sets 3 api 
were so that the ‘side struts “for. the “roof heading rested 
- directly on ‘the apex joints of | the ‘top drifts of the two side tunnels. 


bunnels 
“opposite, s so “that the timbers of tunnel 


«Aft er the top heading of each side tunnel was ‘driven in in some 


the middle le drift 1 was carried forward, , and, still later, ‘the 


; m drift. a rule, only one face jn cach side tunnel 
The method of supporting the e timbering of porn upper 
ee the next lower heading was being driven is of some interest. 


given 


For example, ‘the side s struts for the top heading were carried on a 


by, 10-in. mud-s ill, the timber er set 


as in ‘Fig. 


wo methods were used for hold- 
» the 


wer or ends of the side posts 


Longitudinal 

ten were then slipped under ‘the —s sill , the e advance ends 3 of th 
Seca on the ‘ground floor of the top drift and the 


ends. jacks which rested on the floor of the lower « drift. 
1g up on the parm the weight of the upper drift was car ; 
n two longitudinal timbers s. The ends of the m 


lve were e then sawed off and ina eit lower section of the side str 
inserted an and carried upon a new mud-sill. The jacks were 
"removed an and the 10 by 10-in. , CTOSs- -timber was driven down to cover — 
the joint, as shown Fig. 12. ‘The finished appearance of the 
timber sets of the two wpper s drifts i is shown i in Fig. 13. The second 
and one which v was. adopted for most of the work, was A 


o the | one ‘described, and is as follows The 


__preca 

iz 

distance, 

| 

ii 

‘NN ea 

ii] 

— 

— 

| 

— 

Bs 

| 4 ii 

| | 


a timbers were | laid on instead of under the -sill, The a 
end of ‘the ‘timbers, as before, rested ‘upon the floor of 
= 8 upper drift, and t the rear en ends were carried on the top of the 
brace of a completed bent of tunnel timbering. Chains 
“wrapped ‘the brace timbers, and the weight w 
-earried by wedging up under the cha ins. In this way two ents 0 


upper t timbers were supported. e method i ‘is ill illustrated in in 1 Fig. 1. 


bot in the an ‘eld atone: culvert was encoun 


‘PNIY 


at 
Where 
is cut off 


- 


tered, which extended across _ The culvert 

was supported upon a solid layer of ‘transverse 12 12-in. 


ie ‘ei. with a ‘flooring of 3 by 12-in. oak longitudinal planking 


Old stumps were also” frequently | encountered. ‘These were inv ari- 


gq 


= 
3 


ably very hard and sound. The old culvert. and the 

The roof tunnel w was driven after the side tun tunnels had been com- a 
hue pleted. Work on this drift was begun on December § 20th, 1900, and 
“finished 0 on 28d, 1901. On account of f the ‘caving nature 


ace was s bulkheaded in three parts— middle 
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and the bottom part of the mined out in safety. y. As soon 
as the floor level was the: middle | prop was placed 


_ The west open ¢ cut, lying at the foot of the railway embankmen 
was begun January, 1901, and roofed over with planking (The 
broken stone and sand from the siding were shoveled “through 
- chutes from the cars directly upon the plank bottom of the exosva- £ 
tion, where they were mixed and shoveled « or v wheeled into place. ‘The 


large ‘amount of timber bracing i in the or open cut and in the tunnels 
ee see greatly with the movements of the men, and some in 
: - to be made in the timbering from time to time 1 to make — : 
ways. concrete for the side tunnels was wheeled in from the 


st end a and packed tightly about all ‘the timbering. ‘That for: the 
ide walls was dumped from a ———— along the floor of the | 


upper drift of the side tunnels, 
concrete sides were carried up to a radial plane 14° above 
a horizontal through | the middle of the 1e sewer. These planes: in- 


= clined from the extrados of the ar arch 1 downward and inward on § 
slope of 1 vertical to 4 horizontal. 
The remainder of the was built shele- brick masonry laid 


“Flemish bond, as foe the arch of ‘the sewer in open 


tunnel, however the brickwork carried out to a 


ber sets: were packed with earth. aces be 
side posts were built i in ‘solid with brick - masonry. 


The centering consisted of three layers of 2 ly 19- 
bolted together, forming 1 ribs 6 in. thick, without any radial or 
‘eross- bracing. ov outer: layers of, planking ‘were one- fifth of a 
- semi- circle in length and the middle thickness one-third of a semi- 
circle, The ribs were bolted together in three sections, and were 


“thus: sily taken down and re-erected. From 20 to 40 ft. of cen-— 


tering were ‘set up at a time, with the ribs bs spaced about 


forward about 3 ft. and braced in position. Only enough 

| ae ¢ on t the roof was mined out to allow the roof timber and — 

| 

— 

| 

| 

4 ween the vertical | 


WALWORTH SEWER , OLEVELAN D, 

timbers of he side 


tunnels, screw jacks were set ‘Upon the arch 
> 
Ae just above the inner rafters of the side ‘tunnels. 


‘They were ng 

tumed up “until the ‘inner rafter was loosened removed, 
the brickwork ‘was continued, giving full support to the inclined 
roof timber of the central tunnel as it progressed. 


As soon as the 
passed the joint between two Snelined roof 1 timbers, 


ae 


arch was keyed by the use of jack in the 


Ger 


"manner. ‘the vertical p props in roof tunnel were encoun- 
tered, they we were saw 


sawe 


od in two and removed. 


The excavation of the core was begun on 20th & 
ah May 9th, 1901. _ An elevator for mine ears was erected in the 


at the east vend | and the earth was removed by these cars and a 


built solidly into the side, 


floor of the excavation. 1 The eross- “braces ‘of th 


4 tee: by building a a tram track uj upon timbers laid ac across ard sewer at oa 
about of the of timbe ers 8 


ers shown in 


back ¢ tox permit the brick lining of the tunn 


nnel to ‘be laid. After 
masonry had been complete portion ‘the 
sewer in open cut at the east end was built up, t 
: 


ted ix in ‘the tunnel, the 


Progress: reports and book of the expenses of the 
in the e engineer’s ¢ 


fice, have it possible compile 
Table 6, 


showing ‘approximately the cost: of the pete: of 


6 ts shown i in Table 6 are for labor only, but, in 


e engineer’s 0 


and | utting | all timberwork in ‘place, and, in the cas 


7 
— 
By 
ing.» The ribs full weinht of the tn 
= be detoctod | 
— 
— 
‘om 1 to 3 ft. deeper than wo 
— 
— 
— 
— 
avation, they include the cos « 
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7 Fig. 1.—CoNSTRUCTION OF SEWER AT ABBEY VIADUCT, REQUIRING 


Fia. UNDER LEG OF TRESTLE SUPPORT OF ABBEY VIADUCT, AND | 
SHowine Exrra SappLe oF Masonry To SupPoRT WEIGHT OF VIADUCT. 


rs <ING Down STREAM. 
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excavation, the removal of the. central part of the tunnel 
a: he costs am the masonry and conierete include the cost of 
“watchmen on the railway tracks, and other expenses in and 
the work during ‘the time it was in progress. It was not 
possible to be very accurate in any on the figures, for t the reason that 


there was at times doubt as to ) what part of the work certain. expenses 


should be charged. The shifting of workmen from one part to 


other” at irregular intervals | also led some confusion, but the 
7 figures given are as nearly « correct as can ordinarily be obtai 


Quantities. 
706.67 cu. 
517.87 

49984 
Excavation in west open cut.. 

{3 labor 

masonry 


Ih explanation of the high _ st of the west open cut, it may b 
ewer that t he material was very ‘sticky, wet clay, and, owing to tl cae 
4 width and depth of the required from six ‘to eight men 


included the cost of the materials into the tunnel, ‘storing 


cold weather -rehandlia ng them 


ire tunneling operations were carried on, under the direc- 


tha. 
a length 430 ft. at outlet. was not let until ating most o 
the e upper portions of the work had been constructed, ‘some changes 
made i ‘in masonry for this portion, ‘These changes wer 


all made for the sake of econol 


we 
| 
| 
tion of th 
RUCTION oF Section 5, on THE OuTLET SEcTION. 
| 
] Md not because of faults in the 


THE WALW ORTH SEW ER, CLEVELAND, apers. 


“During the preceding three years, the cost of brick masonry for 


a sewers had increased, l, while ‘the ‘cost of both ‘natural and 


‘cement had decreased. ‘The outlet section, was con-— 


mee. structed almost entir ely o of concrete. - Natural- cement concrete w 


used for the foundations and up . to the center c of the 


sides . Thea archwork above e the center was built of Po ortland- 


layer of header and stretcher brickwork. 


“i he e lining. of the invert is of the hardest shale brick, the same a as 
other portions of the work. ‘The arch was built with: a paper 
and thin Portland- cement mortar | 


On account of the s soft foundations quantity of 
C0 merete that became ne necessary in Section 4, a pile foundation was 


“rows s about : 2, 2 ft. ond the weight 


3, Roa For the central portion, w where the > weight sustained is less, the 


distances between the 1 rows ‘remain the s same, but the piles 
ae row are spaced 3 ft. apart, with the piles staggered. eatin | 


_ This section was awarded to Messrs. W. C. Gayer and ‘Company, 
Cleveland, and was begun about October, 1900. ‘The specifica- 
tions required the ‘contractor to include all cost of s supporting the 


pag 
"railroad tracks in ‘the sewer construction. conse-_ 
"quence, there was a great diversity of opinion among the various » 
Bidders as to the ‘allowance therefor. Some it on one item 


Table 7 shows the quantities contract 


The contractors: cable as had been 


Ver 


way was out with wheel slips 


‘ ear the bottom « of ‘the excavation by engine 
On account | of water, the excavation was carried to within about ; 
a 4 ft. of the ‘finished : subgrade when the work of pile-driving was 
begun. ‘The sides were supported by cross-braces and by round 


piling, driven, the margins of the trench, about 5 ft. from 
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Fie. 1.—TUNNEL UNDER “Bie Four Ratitway.” TIMBERING AT or NORTH SIDE 


TUNNEL AND “ALSO, SipE Roor ‘TIMBERS oF Top ‘TUNNEL HEADING 


WAS Bur ILT. 14 Fr. 9 


2 
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= — 
— 


ee 


4 


we, 


center to I lax 
inserted behind the piling. portion of the foundation piling 
was driven by t the use eof a i iron ; follower with ‘the pile- driver i in 
hat nearly double the work 
penal 


could be done by y placing the driver in the bottom of the ditch. 
‘TABLE 7-Q 


| Quantities. | Prices. 
22 000 cu. yd. 

No. 1 shale-bri q 100 “ 

4806 

Si oc 


Steel girders 

flooring 

‘Puddle. 

Wrought iron 

Oak, tongued and grooved, sheet-piling. . 
Walin ng and bracing for coffer-dam 
Coffer-dam piling . 3000ft. 
Sheeting and bracing 75 000 ft., B. M. 


Catch-basin pipe, i2in 
Cast-iron manhole 800 Ib. 


Total of contract. 


In to test ‘the abil of the foundation and the supporting 


the e piles, a test. pile was loaded with pig iron. No appre- 


P* ciable settlement occurred under a load of 25 tons, and the driving — Py, 
. of other piles: 5 ft. ‘distant caused the loaded pile to rise, 


there was considerable difficulty i in n making the excavation and 


ing g the e piling for t the foundation. The railway company supported _ 


the most westerly track by using one of the 55- ft. steel plate girders — a 


for. the 5 50- ‘ft, channel at the outlet. The second track was sup- 


ported c on an 80-ft. plate girder, and the next: two tracks kpc 
on n 100- ft. steel through + 1 russes . these trusses and the 80- ft. 1 


ompany had o 
‘aging the railway tracks 


— 30:00 | 
| 

= 

iii 

iii 

— 

contract required that all cost of br 

: 4 4 was to be included in the various items bid upon the work, the con-” = = $i 
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centering placed for the portions under the bridges, a cibical con. 


was vas built, ‘the earth wi was, filled in for 


its portion of, ‘the filling, however, scraped in 


pile- ‘driving under the bridges ‘the railway tracks: 


es ‘were in 25-ft. 
as longer on ones s could not be excavation 

fe - made with sloping banks, in preference to using vertical sheeting 

bracing, and marginal piles were driven to support, the the bridges 


prevent t ‘the banks from caving. . The vibrations caused some 


‘settlements, and ‘the work required watching to prevent acci- 
The piling was cut | off to a and ft. in the 


foundation | concrete. After the side walls ‘were built and the arch: 


crete mixer was on an platform. ‘The “materials 


. were supplied to the mixer by derricks, and , when “mixed, the con- or: 
crete was —— to tram cars operated on top of the arch cen- a 


The site of the coffer- 
dredge. e. Most of the sheet- for ‘the coffer- -dam was 


during - the fall early winter of 1900 . Wakefield sheet- piling of 


three thicknesses 2-in. elm, maple or beech planking was substi- 


— tuted for | 6-i -in. in, tongued 0 oak timber sheeting, the contractor ac = 
‘per | thousand than ‘the contract price, 


The ‘structure was braced and tied as called for i in lhe pli for 

* part above the: water line, but the cross- -bracing and bolting below 

the water line, on account of the ° difficulty i in placing 


During the spring of 1901, the s space between the inner and outer rows: 1S 


ae _ of sheet- piling was filled with blue clay dredged from the river bottom. 
ers —* when the aie ewes was s pumped out, it was found that many 4 


it, was 


of 


from the: ‘that failure occurred the 


water was pumped out of the dam, which ‘showed that the ‘Pressure 


- a: of the puddle wall was much greater than that of the water. If the 

had for ties ‘below the water line to 
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failure have occurred. On the other hand, if the ‘bolts 
~ and waling timbers below the water surface, called for by the ed ee 


have been discovered at all, would have serious. 


Aside from this. defect, the plan fulfilled all No 


>, 


serious leaks occurred, and, by interior bracing, the bent and broken 


piles w were sustained i in position, 


= ending at an n elevation about 5 ft. above the water: 


devel. OA follower was used to force the piles down the proper 


le, but was a source of endless trouble, as timbers were soon 

splintered and several iron followers were broken. ‘The spacing of 


the piles, too, was very irregular, and this method of driving is not f oa 


"recommended, either - from the standpoint ‘the city or the 
tractor. Much more ‘rapid anc and satisfactory progress was 
where oie pile- -driver could be set down close to the work, 


Torar 


BY Messrs. BRAMLEY AN » Gein, 


Regular items... 
Extra items.. 


Regular items 957.38 
Extra items......... Jack 15 212,81. 


Regular items 
5 Extra items 


made with Portland cement. The channel and walls were built u 

as shown on the plans without any difficulty. = ‘The terminal: but- 


tresses on each side of the channel are of ‘solid. Portland- cement 


| 
| 
a 
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"excavation ordered by Director W. Wardep..... 400.45 
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—_— steel bridging was sublet to tl the King Bridge Company, e. 
Cleveland, and was erected without a any incident « of interest. t. The 
bridge scats were of Portland- -cement ‘mortar, instead of cut stone, 


as provided i in the plan, and produced : a a result. superior to stone, 
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AMERICAN SOCIETY OF CIVIL: ENGINEERS. 


INSTITUTED 1852. 


This Society ism not t responsible, as a body, for the facts and and opinions advanced — 


inany of its publications, 


"WATER FOR DOMESTIC PURPOSES. 


uestion as to we: constitut 


The fall 


‘relate to the « quantity of water used at the Lick Ob 


i 


"somewhat limited supply i is made to fulfill all x requirement 


the Coast Range, i in Santa Clara County, California. Its ‘elevation 
4209 ‘ft; mean annual temperature, 52°; the coldest month is 


and show the effect of proper regulation, and of the 


ng co-operation by consumers, on the quantity used, and how | 


a The Lick Observatory, is situated on Mt. Hamilton, mm, a peak in 


January, with mean temperature of 40°; the warmest month 


& & fall i is shout 32 in in., more than two- thirds of w which falls i in 1 December 


Ja anuary, ‘February and March J uly and August are usually dry 


July, with a ‘mean ‘temperature of 69° ; and the mean annual rai 


NoTs.—These papers are issued before the date set for ‘presentation and : 


cussion. © Correspondence is invited from those who cannot be present at the — 
peg and may be sent by mail to the Secretary. FF, -— * either = or 


= 
— 
ie 
j 
slosed, the papers, with discussion in full, wi 


 LEGITIM: ATE USE oF WATER. = 


ants, machinists pa laborers, with their families, The dwellings, 


for the 1 most pare, are cottages of from four to ten rooms. 7 
are nino families and mess associations. 
‘Two separate water systems ‘ate use. a One, 


tem, is used only for fire protection and for 


power used in the o operation of the large ‘telescope an d the 


The other, the ordinary domestic supply system, consists of 


down on the side of 1 the ‘mountain, from which the water is pumped 
“to two brick and cement tanks, each having: a capacity of 80 000 gal. 
These tanks are placed ona peak to ‘the east of the observatory, an 
are e 400 ft. above the source of supply a and 65 ft. above the level of 


the: houses. full and record of the water 


are tight « well covered, that the evaporation yur eakage 


‘amount to little. The average yearly pumpage is is 000 gal., or 


average of 1 780 gal. per day. 


As the supply is not great, the ‘consumption and waste have to 

be looked after carefully. The main carrying the water from 


the tanks to the point of distribution i is an ordinary 24-i -in. iron | pipe, 
and is § mile long. Benet is practically no leakage from this p pipe 


and its connections. The Director. of the observatory has ‘complete 


ae charge of the system, a ‘and the Tules governing the use ¢ of water have to 


be strictly Any defects in in are reported and re- 


at once. 


Seventeen bathrooms are in we, and in of them are stationary 


ash-stands closets; ‘three- “quarters | of all the bed- rooms have 
running hot and col 


running hot and cold water. Wash- -rooms and closets are pro- 


water; and the laundries ar are also provided 


vided for the six ‘thousand or more tourists Visiting the observator Ty 


annually. A large ‘proportion of tl the total 1 water supply from the 


"springs is for ‘photographic purposes. s. Some water is used i in 


the operation. of a gasolene engine, in “machine shop, in the 


wh 
occasional operation of a steam wood-s -saw, the six horses 


on which it is mounted. J ‘This s system will not be considered herein. 
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LEGITIMATE USE OF WATER. 
Practice lly all ‘the laundering 


During ‘the summer 
is some sprinkling and irrigation. Tb will thus be seen that, 
with the ex: exception of the © unusually large proportion used for 
photography, the cor conditions approximate v very in 


small towns and in ved residence portions of some cities. 


one- ethird i used for photographic purposes. ‘Dedueting, say, 80% 


for the quantity y used i in photography, a use entirely distinct from 
any domestic purpose, ‘there remain 000 gal. the average 
yearly consumption of 52 people, or or a total of 1 248 zal, , or 24 24 gal. : 


capita: ‘per per day. This, as before stated, includes the quantity 
used for sprinkling, which amounts to about 5% of the total, or, 88%, 4 

a 32 000 al. per ‘that used for engines, horses, and by 


gee 
for bathing. ‘There i is little if any restriction in the: legitimate 


7 use 0 of the water. All that is needed can be used, but actual wii 


‘These facts are worthy of special notice only because 


“ditions of use approximate those in portions of most towns and 
a ‘some cities; _ because they give e authoritative figures on what con 


stitutes legitimate use tn conditions represented; 
cause they show what can be done toward preventing waste by in- 
telligent regulation and the willing co- ‘operation of the consumers. — 


information was obtained ‘through the of ‘Dr. W. Ww. 


Director of the Observatory. 


re summ 


should be borne i in “mind a that the service i includes. a 


number of ‘taps, proportionally, than is usual. 
one to every three persons, is also unusually large. 
6.000 tourists year, not taken 


foregoing statements ar 


must also use a very appreciable quantity 0 

«average number i is 51 persons daily, with ¢ a: A use of water 
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LEGITIMATE USE OF W ATER, (Papers. 


a sii ‘mail, are > brought t to the he observatory by teams, “ain these, also, 


Fe ‘PROTECTION AND Power P Purposes. 

(Resident Population Averages 52 ‘Persons. 


CONSUMED, IN GALLons. 


All purposes, except photography. . 


Sa 


os te is probable, therefore, that after eliminating all excess uses 


w 
- proportions in most t towns and « cities, the quantity remaining 1g for 


usual domestic and town purposes, exclusive of fire 


will not exceed 20 gal. daily, per capita of resident: poplation. 
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SOCIETY OF CIVIL. ‘ENGINEERS 


“INSTITUTED Diss, WY 

PAPERS AND DISCUSSIONS. _ 


— his iaittian is not responsible, as a body, for the facts and opinions advanced in any of 


POINTS IN’ OF 


WwW ILLIAM CAIN, M. Am. Soc. C. 
TLLIAM CAIN, M. Am. O. letter) ‘author’s Mr. Cain. 
ny formulas, relative 1 to locati ing the true closing line of the trial of 


equilibrium: polyg gon for an arch, to satisfy the conditions, = 


t x = 0, are of interest and value. The resulting work i is slightly 


Ww method i is used i in 1 Buel and Hill’s “Reinforced Conerete.’ 
being be ‘placed at at equal or 


_ Then, treating the ordinates: from v vy to the equilibrium 


- polyg on, as forces, their resultant, R, equa al to the sum of the ordi- 
nates, is found, in magnitude and position. Suppose R acts ¢ feet 7 
to the left of the center of v 


. there are n divisions of v v, (nine in 1 the figure), lay off ee 


verticals ¢ at v and v4.0 = (n + 1), and draw 
lines, 1 n and nv,. follows that the sum of the ordinates in the 


_ * This discussion (of the paper by E. R. Leffler, Assoc. M. Am. Soe. C. E., printed in 
Proceedings for April, 1905), is printed in Proceedings in the views expressed 


may be brought before all members for further discussion. re 
Communications on subject received prior to Suptersber 22d, 1905, will pub- 


subsequently. 
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OF trial T= 2 = the sum of the ordinates 
the triangle, v, n My or trial since = (n 1) v n = the sum 
the ordinates in the he position of 
= T is found by taking moments about A. (The work is nearly 
when moments are taken about any point. Suppose 
that trial T is found to act @ + c) feet to the left of a, then trial © aa 


Now, since R is the in magnitude and position of true 
T and true we have, on taking moments in turn about and 
true T (l +1) = = Rl, = 2 trial Tl, 
true T, = RI = 2 trial 
therefore, 7 ue 43 true T, 


‘Gat at once are found, 


a 
| = 
— 
— 
— 
a 
H 
i] 


Suppose, next, that the ‘ordinates are h feet apa, every where: 4 
the interesting | investigation of the author on pages 27 


“Therefore, A +e = 


Since R c are known, the values of m and vm, can be at 


* once computed and laid off, and the true closing line drawn. e Note, — 


here, that (n + 2) h + oh = + 2h. ‘Unfortunately, 
brief method will rarely be applicable, as it only holds for 
- E1) constant,” or, , approximately, for very flat arches having er. 


The author ‘states, relative to the assumed. positions of the live 
load (for maximum stresses), that the load is usually made to cover, 


successively, the w whole span, the half span, ‘fourth, and three- 
fourths of the span. Pe rhaps the last two loadings ¢: can be improved 
- Ky upon, but the writer has no conclusive figures to offer. However, 
. -_ insight into the matter can be gained by a consideration of the 


loadings giving maximum ¢ and M for certain bridges which have 
: = examined, in connection with the formula for wk stress sin the 


eoncrete at the upper a r and lower edges 0 of a joint, 

ce the 
a center of any joint to the side of the equilibrium polygon pertain- 2 


ing to it, and 7’ the normal component of the thrust on n the joint. — 


Since the remaining quantities are constant for the same a 


we can write for any joint, 


where ¢ and are constants for any one 2 joint. using subscripts 


and 


~ 
iit 
| 
Be 
| 
3 | 
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Mr. com sb any joint. Thus, if the crown is Joint 0,. since, then, 


he object. is 1 to find | that position of | f the | load wide makes | 8 a 
aa or negative n maximum, the former referring to compression, 
the latter to tension. The variables in the 


H and t, , where any particular joint under consideration. 


varying fi from 12. 5 to 150- ft. tn rise being one- -fifth of the 
span, are given in . the writer’s Theory of oussoir Arches, hich 


make ta maximum at certain joints. 


Thus, in Fig. 4, a a span of +100 rise 20 half 


span n of ‘the conten line of the arch ring was divided into ten equal — 
and verticals ‘were drawn the points of division, 
eal ‘meeting the roadway at 0, 1, 2,.., 10, and the joints on these ver- 
cal ‘ticals are similarly marked. © Then it was found, for the joint stated 
below, that the maximum departure of f the equilibrium polygon from 
the center of the joint (maximum « ‘corresponds to the position of 


‘aie at J oint t 3, to the ree of th the heise live load covered 


eum It is evident from these results, that, ‘for ‘the voussoir exch, a 
en least: two positions o of the uniform live load should be tried, = 


ey covering half the = the other, say, three-tenths of the s span from | 


left half of the span (0 to 
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Papers.) DISCUSSION ON REINFORCED CONCRETE ARCHES. 483 
the spr: springing. Be It will be seen, then, whether, at the critical joints, Mr. Cain. Pa 
> the centers of pressure lie within proper limits, say, the middle third. 
But, for such loadings, although t is made a maximum, ‘it 
not follow that s, is a maximum, since, at any joint, 8, varies, a 
only with ¢, but seo with H and T. Besides, these results may not — 
hold for s segmental arches of varying section, or for many- -centered — 
additional light is thrown on on the subject by Mr. W. S. 
Edge, of Cornell University, in a thesis on | “Steel- Concrete Arches,” ros 
a brief abstract* of which has been made by E. J . McCaustland, 


Assoc. Me Am. So. 


he arch bridge considered by Mr. Edge was of 80 ft. span and 
10 ft. : rise., ., and Sections 1 to 48 are at the sp springs. s. The arch, was 
_ divided up and the computation made after “Cain’s Method.” a 
a “For the crown section the bending moment i is the e greatest w when 
the load is about three-fifths on the bridge. The greatest positive 


moment, occurs with the arch practically one- -half loaded al 


. 


occurs the ‘ak is three- loaded, found at 
These conclusions refer to the positions of the giving maxi- 


mum M H may differ giving maxi- 
Ts varies in this formula as well as M = H t. Any increase 
of the load on the bridge i increases both H and T, but it may diminish © 

Thus, at the spring, the uniform live load covers half the 

span, H and ¢ have certain values; when the load- covers the 
3 whole span, H and T are doubled, but ¢ is diminished, so that per- 
haps s, is less than before. 
= Se Iti is usual, with some constructors, t to test the arch for two Toad- 

ings, one covering» the half span, the other the whole s span. It 
seems, from what has preceded, that two other positions should like- 
wise be tried, one extending from a springing three-tenths, and the — 
other, six-tenths, of the span of the center line of the arch ring; for, 7 

although nothing conclusive has as yet been established, even with . 
regard to the arch of constant section and radius, yet the indications is 


_ It is to be hoped that some one who has’ the time will ere long ee gad 
investigate this important subject, for certain usual forms of in 
rch, , and will publish the results. 
writer agrees with the author that reinforced concrete 


arches Fact be given | the dimensions of stone arches of the 
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ases 
different. “Tf the of the reinforced conerete arch ring 
is made g greater than is necessary for the maximum unit stresses on 
the concrete to remain within certain safe limits, then, not only is vs 
the metal not ; utilized to :¥ proper extent, but the temperature _ 
stresses increase very much. . In fact, if 0 or the moment 
of inertia of the “reviaed section,” is everywhere doubled, the | hori- 


zontal thrust, #, as doubled; also, T is doubled, as well as M = te 
is increased, for the 


al 


because v1 is greater; also, since - i+ n A, is not as much as as twice 
the first value, the term, » is increased; hence, 


a ae diminish temperature stresses, it is thus necessary to diminish 


seems, also, absurd to require that there shall be no tension 
- anywhere in the concrete. It leads to abnormal sections at the | 
ah springings. — If the concrete cracks anywhere, it may admit moisture 


and air, which is to the steel; but, otherwise, it can do q 


strength, or ‘perhaps more, 
considerably, and make a more ‘sightly structure. 
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4 Society is not aaa as a body, for the facts and opinions advanced 


THE 3 RECONSTRUCTION BALTIMORE: 
AND OHIO RAILROAD. ‘BRIDGE OVER 
HE OHIO RIVER, 


VIRGINIA. 


.E 


at same time, could | be designed to suit the cantilever 


of Span 11, using ‘the new 12 as one with a tem- 


top- -chord and not used as an anchorage without 
= which was too “expensive. was proposed, there- 
‘fore, to build a pair of temporary outside anchorage for 
10, with horizontal, stiff, bottom chords and uniformly in- 
3 clined, , stiff, top chords, designed to take anchorage tension; and a 
web system as light as consistent with safety. _ After this proposal © pe 
made, the Baltimore “and Ohio engineers found that a deck 
bridge of the same length would be required on another location, © a ee 


and the light anchor trusses for Span 10 were abandoned 


* This discussion (of the paper by J. E. Greiner, M. Am. Soe. C. E., printed in Pro- 

ceedings for March, 1905), is printed in Proceedings in order La aad the view ed 
may be brought before all members for further discussion. ap arta e 

i Communications on this subject received prior to September 224, 1905, will be pub- — 
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Hovey Ohio Railroad when erected in final position. ‘These trusses 
were designed to be erected upside down to serve as temporary an- 
- chorages for Span 11, and the necessary modifications in the section 13 
__ Were made. These deck trusses were erected outside of Span 10 and — 
clamped to it, and were attached by temporary connections 
fs - The calculations of the relative positions of the old Span 11 and 
the new Span 11, erected as a cantilever, were quite laborious, and 
a were made i in a very satisfactory manner r by W. M M. White, Assoc. M. 
= Am. Soc. E., ‘under charge of the speaker, in the Pencoyd office 
was experienced i in the final connections 


< ae. No attempt was made to economize too much in the ein of 7 
‘the various adjusting devices, as the experience of undue economy 
mo > the design of similar appliances for the erection of a large can- 7 
tilever bridge sev several years ago was not satisfactory, and the delay — 
in making connections was no doubt more expensive than complete 
adjusting devices would have been. _ The results attained at Ben- 
justified the expenditure re for complete apparatus. 
The bottom chord of the span was stiff throughout. No 
eye- ye-bars were used in the chord. 


and eye- -bars. 
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Roclety is not responsible, asa body, for the facts and opinions 


SYSTE OF ONTARIO, ALT 


Discussion. 


into farms, villa plots and a town site, the lather 
about 160 acres of | land lying i in a square» on the north side of 1 the 
Pacific Railroad. acre of the original colony 
was allotted one share of stock i in the San Antonio Water 
80 that the water supply for the town was as derived from its 160 
q 


shares of water company stock, which, under the original allotment, 


q as supposed to represent 16 miners’ in. of water. 
_ As a general rule, result from strife, 


| 


land company ‘still owned all the one the 
3 arguments used being that there ‘was a more abundant water supply — et 


on the “South h Bide,” ” as it it was locally called (and which en 


AMERIGAN SOCIETY OF CIVIL ENGINEERS. 
FORNIA—IT 
Arruur S. Hossy, C. E. (by letter) = 
| 
a 
 ™ to the original promoters, laid out a town site on the 
| the railroad, and opposite the original town, and proce 
brought before all members for further ¢ es September 22d, 1905, will be pub- 
Fg, Communications on the subject received prior to Se eee 


DISCUSSION ON CALIFORNIA IRRIGATION (Papers 


Mr. will used to designate it from the ‘ “Town” to the north 


These two sections received their through a common pipe 
line running to a point about 2 miles north of the “Town” where : 
was separated and delivered into their respective private lines. “ic ; 
a ” the spring of 1894 the Town Trustees engaged the writer to a 
design a more equitable method of securing» for the “Town” its 


share’ of the water, as they | considered that it was not then getting 


Fam 


its full share. - Upon investigation, it was found that at the point of © ; 
ae separation the combined water was run into a concrete ‘chamber 
which was arranged at one end with two submerged weirs or aper- 
tures ¢ conforming in 2 in area to » the number of miners’ inches each was 
to deliver | (under a 4-in. head above the center of the 
; aperture) t to ite respective pipe lin line . The weir for the “Town” was 
2 by 8 in. and, if the writer remembers, the “South Side” weir was: 


2 by 4 in. ; ‘that is immaterial. 4-1 “in, 


4 


and a of 3 ft. or- more, while its was 4 in. shove 
_ the center of the above- mentioned apertures, so that any —— 
oi flow tending to raise the head in the chamber would waste over q 
_ this long we weir without materially affecting the head and A consequent = 
merged apertures. The flow « over 
waste weir tailed Sade the “South Side” pipe line, so that, whenever — 
: ee there was an increase of flow, the ‘ “South Side” received all the ; 
benefit, while if there was a decrease, so that the head in the chamber 
fall below the normal 4 in., the “Town” stood its share of the shrink- 


‘The writer reconstructed the box of conerete, it about 


at the same yi aga ag on the up- -stream side of the weirs, 
sliding gates of zinc were placed, having the edges that formed the _ 
movable ends of the weirs up and turned over the rail at 


a at times, thereby apd the ratios of division, while any 
fluctuation in flow, either increase or decrease, would be shared 
each in just proportion. . As far as the writer is aware, that w was 
the first division device comprising those features attempted any- 
where in that section of the. country. : ‘The : zine sliding g gates leaked 
sto a certain extent, as was to be expected, but, as the leakage was” 
, ves practically the same into each pipe line, it caused no trouble, and the 
= = ee device w was so satisfact tory on the whole that Mr. Trask constructed 
‘about the same lines for the water company, a point. 
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<a oe -_ lengths and heads was tacked up inside one of the lids of the ff a 
box. The variable-length weir was adopted for the reason that it 
| 


to design and a division and measuring device at a point 
where various mains diverged from aa trunk line, and where it it was” 
mecessary to run varying quantities of water through any o: of the 
lines according to the requirements of that day’s service. . This was pa 
practically as the box described, only with x more weirs, and 
Bs these ) were improved upon by using tightly fitted wooden gates, each i 
“A with» a zine edge forming 1 the end of the weir, thus practically — : 
ey eliminating leakage, while on n the rail at the top of the weirs was a 
zine scale, computed and marked to show the number of miners’ 
3 inches ‘passing for | given heads for which the weir might be set. 2a 
Ay Another scale was fixed i in the main chamber, indicating the head .* 
These devices proved so satisfactory that a large number of them 
were eonstructed throughout the colony by Mr. Trask during the ~ 
 -year. Until their adoption, the water had been apportioned to the 


various mains and consumers by the : man in charge of that work ea 
only the above the ground)» until he guessed that 
e about the right quantity of water was passing; but that first little — 
a. division box, which grew out of the strife between the “Town” and 
the ‘ ‘South Side,” demonstrated to the consumers that their water 
could be measured to them at a not unreasonable cost, 


| 

| — 


MEMOIR OF SOMERS HATES. 


“MEMOIRS OF DECEASED MEMBERS. 


Richard Somers ‘Hayes born in Philadelphia on October 
19th, 1845. He was of a family which had for several generations 
been actively ec connected with the Navy ‘and Merchant Marine, and ae 
— several of his ancestors had commanded vessels with credit, in bot ae 
services. Aside, however, from a brief term of service with the 
Philadelphia City Troop, when that organization was on duty dur- re 
ing the latter part of the Civil War, Mr. Hayes, from the time of Si 
his graduation from the University of in 1864, 
4 be himself to engineering, and more particularly to railway work. £3 
Entering | Grant’s Locomotive Works, , at Paterson, New J ersey, 
in 1864, as an apprentice, he worked there during 1865 and 1866, ‘= 
- rising to the position of draftsman, and doing some boiler designing — 
the latter year. The intimate knowledge ‘of locomotive 
design and construction which he obtained there was most useful 
cS = him when, a few years later, he came into the management of = 
railway properties in the Southwest. 
1867 he was Deputy United States Boiler for 


q 
4 
: 
4 


Beginning in his strictly civil engineering experience, he 


J ohn Houston, om the Chief Engineer of that road, and was 
ou in charge of the construction of the Weehawken Coal Docks, and a 
after having been. with the American ‘Bridge Works as draftsman — 
a short time, he opened an ‘office in Paterson as a Civil and 
Mechanical Engineer. At this time he did considerable work for “a 
_ the various water companies and mills in the vicinity of Paterson. 
Sr a fie: In 1870, when only twenty-five years of age, Mr. Hayes went to. 
Texas as Chief Engineer and General Manager of the Texas and 


Py 
New Orleans Railroad, then in the hands of a receiver, and par- 


tially rebuilt the road during that “year. Railroad building was 
brisk in Texas at this time, and for the next ten years Mr. Hayes 

: es led a very active life. Late in 1870 he went to the International - f 


Railroad as Principal Assistant Engineer, and, becoming ‘Chief 


_ Engineer i in May, 187 1, he completed 175 miles of that road. Be- 


_ coming Engineer of Construction for the Eastern half of the Texas 3 


Memoir by H. C. Phillipe, Ansoc. ~ C. E. 
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Memoirs. 
] fic General J. M. in October, 1872, 
y 4 was 3 appointed Chief Engineer of this road the following fall. 


4 In 1874 Mr. Hayes was Engineer of the Tnter- 
Manager, and Vice-President in 1875. He became Receiver 


1878, and, two | years later, President of the road. During these 


‘several changes of title Hayes’ ‘continued to act as Chief En- 
-— gineer, and, in addition to the work on the International and a: 
Northern he completed the Texas and New Orleans Ra Rail 


a all, during the ten years, 1870 to 1880, Mr. - Hayes ‘ 
Chief or Consulting Engineer on about 1 500 of railroad 
During June, 1881 , Mr. Hayes was elected Vice- of the 
a Gould 1 Southwestern System, then comprising the Missouri Pacific; 4 
e Missouri, Kansas and Texas; Texas and Pacific; St. Louis, Tron 
a Mountain and Southern, and the International and Great Northern 
Railways. In this position he handled successfully the operation 
- of this system for the next five years, and, in addition, was in 1883 
elected F First Vice- President of 1 the Wabash Railroad. During this. 


_ time he made his home in St. Louis. 


in 1885 Mr. Hayes resigned | from ice-Presidency of 
4 the Gould Sy: stem, although remaining a Director therein for some 
time longer, anc and, after a trip abroad, York and took 
up a less active life i in that city. 


director of various railways other large prop- 
erties, and giving than the usual knowledge and attention 


x accept the Presidency of the St. Paul and Duluth Railroad, which oe 
he retained until its sale and incorporation with the Northern : 
Pacific in 1900. During his administration he remodelled the grade 


Rails Hayes was: also President New York and Northern 


of the Georgia C Central Railroad 


a In 1895, when the reorganization of the Atchison, Topeka ee 
is Railway System was undertaken, Mr. Hayes was one of ee 
prominent members of the Reorganization Committee, and id was 

_ elected a Director of this System in 1895. From that time forward — 

, : he | served on the Executive Committee of the Board of Directors, 
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health forced him to resign from the Executive Committee in 
1904, although he still remained a member of the Board until his 


MEMOIR OF “RICHARD ‘SOMERS “HAYES. [Memoirs. 


“the Me Hayes man, the “ability to master and — 

a: details, while not letting them obscure his view. of matters of larger — 
importance. His training and inclination caused him to always 
: arrayed with those whose aim was to build up and increase the — 


Living in recent years much of the time at his home, 
Millbrook, ‘Mr. r. Hayes, with Mrs. ‘Hayes, who survives him, enter- 
‘simply but delightfully their large ¢ circle of friends. 
‘ ‘In 1908 Mr. - Hayes made a tip to the German Baths and up the > 
es . in hopes of shaking off a stubborn illness. In this he was 
unsuccessful, and, after his return, he was an invalid up to the 
- time of his death, which took place in his New York home on March © 
Mr. Hayes was elected a Member of the American Society of 
os Engineers on September 6th, 1882, and was always interested 


ANDREWS KNOW LTON, M. Soc. C. E. 


“Charles Knowlton was born at Irvington- -on-the- Hud- 
y on December 28th, 1867. ‘He was the only s son of Major Charles 
Sh Knowlton, of the Confederate service, and Katherine Andrews, 1 
daughter ‘ef Jokn Andsows, of Belle Grove Plantation, Iberville 
Parish, Louisiana. A direct descendant of Colonel Thomas 
‘ton, of Revolutionary fame, on his father’s side, ar and of Robert 
- Adams, on his mother’s side, he was also a nephew of to “eng = 
Confederate generals, 1 Paul Octave Hébert, who also_ war 
"governor of Louisiana, and General Major. 
“Not being strong, as a child, his early education was directed — 
tutors at his. in ‘Louisiana; he attended Spring Hill 


| 
= Inspiring an active loyalty in his subordinates, and was personally 
highly esteemed by his business associates. j=  £& 
of outdoor sports. and with that spirit which retains much 
ii 
— 
| 
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— 
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— 
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In 1801 Mr. went to to. 


ern, he established an office of his own in a 7a 
1895 he left Cincinnati to take charge of a large cotton 
g plantation, returning three years later to assist in the construction 
new Cincinnati Water-Works California, Ohio. Mr. 
Knowlton left Cincinnati in 1900 to enter the United States Govern- a 
ment service in Cuba as constructing engineer of the Guantanamo © 
ee -Water-Works, and during this period he became a Member of the 


was called to Santiago to the ourveys and re- 
ports upon a new water system for that. city. His faithful service 
— and the uniformly high character of his work made his loss a serious _ 
one to the department when he left it to become Administrator of 2 a 
ie the Central Ysabel, a large sugar estate near Guantanamo, Cuba. — 
As manager of the  Ysabel | he was most successful, his high sense 7 
“eee and justice making him loved and respected in a country 
Americans, as a rule, were ‘disliked. Knowlton was 


int terested in his work, and 80. ambitious, that he » took small heed 


- four a wife and 3 young son to loss of 


a A young man, stricken down in the fullness of his youth, he left _ 


behind the memory of an | earnest life, well spent, well 1 lived. Beas: 


rican Society 


UNE 1978, 1904, 


Richar 
hie September, 187 9, he entered the University of Alabama, and 
received the | degree of Bachelor of Arts in 1883. In 1890 the same 04 
institution conferred upon him the degree of Civil Engineer. 

While a university student, Mr. McCalla filled, during the sum- 
+ mer vacations of 1881 and 1882, various positions on the engineering ss 
* staff of the Knoxville and Ohio Railroad, in East Tennessee; and in — 

; 1883, on completing his university course, he accepted the position of 


* Memoir prepared by Louis W. Hall, Assoc. M. Am. Soc. C. 
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Assistant on the Louisville, New Orleans Texas Rail- 


Memphis and Railroad, in Northern Alabama. 


and Resident Engineer on the construction | of the Tuscaloosa — 


‘ea In September, 1888, he entered the civilian service of the En- 

gineer Corps, United States Army, as Assistant Engineer, being 
associated with Horace Harding in the improvement of the Black 
Warrior River, Alabama. On the death of Mr. Harding in 1895, “a 
Mr. McCalla was placed in charge of all the improvement work on _ 


Tombigbee and Black ‘Warrior Rivers. 


A complete history and discussion of this important river im- 
provement work was presented | to the American Society of Civil! i 
= by 1 Mr. McCalla i in Paper No. 941,7 September ¢ 3d, 1902. 
paper is recognized : as a to engineering 
literature on the subject of inland waterways. 
i opening the Black Warrior River s ‘system to ‘navigation, the 
ne United States Government intends to provide an all- water route of iY 
7 £t. depth between the Warrior coal fields and the Gulf Coast. The — 
cost of the project is estimated at $10000000. 
Under Mr. McCalla’s supervision, six locks have been completed 
oon and the river opened to navigation from a point 282 miles above 
Mobile to the > southern part of the great Warrior Coal Basin. Plans 
and estimates for nine additional locks and dams pre- 
and ¢ work on four of these locks was in progress 
addition to his engineering Mr. McCalla was identified 
was: 
Director of the Merchants National Bank of Alabama. 
c On June 23d, 1896, he married Mrs. Lula Stringfellow, and is a 
survived by her and their only child, Richard Calvin. = 
‘Kind and lovable in his home life, energetic and ‘conscientious 
his engineering ‘and business enterprises, a progressive character 
ae a factor for good in the com munity in which he lived, he held 
the respect of all with whom he came in contact. 
ws He was elected ad unior of the American Society of Civil En 


on J uly 2d, 1890, an Associate ‘Member on September 2d,. 
1801, and a Member on December 5th, 1894. 
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After he let Pittsburg, Shawmut and he 


went with James Stewart and Company, to work on the a r 
Locks, a very heavy piece of work built by them for the Govern- is 
in Louisiana. This was his first important work, and it: 

noted as being the longest lock i in the United ‘States and as having — 
& highest ‘lift in the world. . After that he was 3 on 7 the Pas e — 
L’Outre work at the mouth of the Mississippi River, with the same 
firm; and later, ‘with the same firm, 0 on the New Orleans Sugar Re- 


finery at New Orleans, said to be one of the tallest buildings i in the : 
ie then moved to New J ersey, and was appointed Superintendent pe 


of the Cedar Grove Reservoir, for the City of Newark, a, 
~ Stewart and Abbot. He carried this through practically to com- 
pletion, a and then went back to James Stewart and Company to 
: superintend ‘the construction of the Westinghouse Buildings at East Es 
Pittsburg. Subsequent to this, he built a sand plant for James 
Stewart and Company at Gray Summitt, Missouri. He then 
. sent by the same firm as Superintendent of a . very large plant they 
were | building» for the Singer Machine Company at St. Johns, 
consisting of twenty- four buildings, and covering forty 
_ He then severed his connection with James Stewart and Con 
pany, and was offered a position by Ambrose B. Stannard, and while 
with him was employed on the Sewage Dumping Station for the — 


7 . ‘District of Columbia, also on the construction of the New Municipal — a 


Building for | the District of Columbia, the new building for ‘the 
of Agriculture, and the concrete foundations f 
Mr. Woollard was an exceptionally bright young man 
ee cut off, not even in his ] prime, but at ‘the early age of twenty ix, 
For the last. four years of his life he was occupied in large contract- 


_. *Memoir prepared by Fred. W. Abbot, M. Am. Soc. = E., and Edmund I. ‘Bowen, wt 
‘Am. ‘Soe Cc. E 


1 June 14th, 1879. At the 
| age of eighteen, he started on the Maintenance of Way JOFps po = 
| master of the Buffalo, St. Marys of W 
“4 same year he was made Engineer of Maintenance of Way or ie 
\—Glarion River Railroad, and at the age of twenty-two was ma 
— 
4 
¥ 
Pate 
— 
— 


av 


= supervision. He combined the unusual qualities of a brilliant 
engineer and an efficient contractor’s superintendent. Had he lived, 


he would have made a great success in life, and would probably have 


followed out his natural tendency of being a contractor on a large wy 


In conclusion, it might be added that Mr. Woollard was a most 


3d, 
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AMERICAN SOCIETY OF CIVIL: ENGINEERS, 


1852. 25 


in any of its p 


inutes of Meetings: 


Hours during which ee Society is 
Meetings 
Privileges of Local Societies Extended to Members.. 
Searches in the Library r 
Local Associations of Members of the American Society of Civil — 
| Membership (Additions, Changes of Address, etc.). 
Recent Engineering | Literature 


MINU MINUTES (OF MEETINGS. 


OF 
6th, -1905.—The meeting v was to order at 
“sate _M.; President ©. C. Schneider in the chair; Chas. Warren 
ae ‘Hunt, Secretary; and present, , also, 106 members and 23 guests, 
a The minutes of the meetings of J une 7th, and of the Annual > 


June 20th to 234d, were sprinted in 


Hydraulic "Plant of the Puget Sound Power Company,” 


a sented by the Secretary, who also read a communication on the ~ 


subject by W illiam S. Post, Assoc. M. Am. Soc. C. E. Mr. Hunt 
also | read communications on this paper J. H. 


and A Am, Soc. C. E., which had been pre- 
‘rancisec 


= 
Members. 


| 
iia 
— 


for membership were -eanvassed, and the can- 


— Brancu, Q Quine: 


ALFRED Buraess, New York 


: 


‘Frayk Lest. IE Is, “Tacoma, Was ash. 
Cuartes Epwarp Gorpon, Lawton, Okla. 
Epwarp Bennet GuMarr, Jersey City, N. 
Davip Epwarp Hueues, San Pedro, Cal. 
FREDERICK Kavrrmann, East N. J. 


ENS PARSONS, Cleveland, Ohio, 


Bostwick Rossins, ‘Great Falls, Mont. 
MoornEap Russet, Peoria, ih 
Epwarp Howarp Sapp, Camden, N. J 
DeWrrr Wes, Philadelphia, Pa. 
Atvixus ‘Brier Woon, Ore. 


. 


N 
WILLIAM Lows Brown, ‘New’ York City. 
Parrick Caruin, New York City. 


3 


ERNEst EMMANUEL ‘Howarp, ‘Kansas Mo. 


Honrer, London, England. 


-WALTER Henry Norris, Boston, Mass. 
Cuartes Epwarp Quinsy, Ludlow, Mass. 
GEORGE Epson ‘Tucson, Ariz, 
Joun TRUESDALE Srewart, Washington, 


— 


— 
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; ASsocIATE. = 
JAMES Francis WRENN, Ind. 


The ‘Secretary announced : 
on September 5th, 1905 


From Assoours MEMBER TO Meer. 

Wortuincton Comstock, Denver, Colo. a 
James Wetcu Frazier, Cleveland, 


4 Henry O’Briex, New York City. 


Juuian THorntey, Niagara Falls, Caneda, 
Oscar Hotmes Tripp, Rockland, 


~The the candidates, by ‘the Board of 


J June ne 6th, 1905. 


Harry Brun [LETT, r, Cape ‘May, a 
FRED Hors 


Se 


On ‘September sth, 1905. 


Huniey ABBOTT, New York City. pad 
_JosEePH Brapy, New York City. 


Frank WESLEY Cooper, St. Louis, Mo. 


‘eon amore Ann Arbor, Mich. 


TompKins Henry, New York < City. 
Ropyey Hirt, New York City. 
Burt Braptey Hopeman, New City. 
JOHANNES ApRIANUS bE Lint, The Hague, ‘The 
Epe@ar Staptes Maupin, Macon, Mo. 
Horace West SHELEY, Spanish Fork, 
Witt M Rostap TEIGEN, Traskwood, J 


Lr Baron’ ‘Turner, Geneva, 


GEORGE JAM Carty LE Catonsville M 


wy 

+ 
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MINUTES OF MEETINGS. 
‘The Secretary announced the following deaths: 
GrorcE Woo..arp, elected Junior April 3d, 1900; died 
 Joun TaLoorr Norton, elected “Member November 1897; 
August 5th, 1905. 


=f September 20th, 1905.— The calle 
_ 30 p. M.; President Schneider i in the chair; Charles Warren Hunt, _ 
Secretary, and present, also, 79 members and 16° guests. 
ve A paper, entitled “Notes on the Improvement of River and 
= Outlets in ‘the ‘United States,” by D. A. Watt, M. Am . Soc. 
C.E, -» Was ; presented by the Secretary, who also read discussions by 
J. Le Conte, M. Soe. Cc. and Harts, M. Am. 
Secretary announced the of ‘Anouer CocRan STITES, 
elected Junior December 3d , 1890; Assoc. M., November 4th, 1891; a : 


Member, May 6th, 1898; died August 27th, 1905. 


CORRECTION OF THE MINUTES: 


‘Before final paragraph, page ‘ 265, 5 (August Pr oceedings) insert 


‘Secretary Hant, for his arduous labor in connection with the work | a 


of the —— ee: and its s appreciation of the m manner in 
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Croes, Ellis, Knap, N. Lewis, and 


"Five Members were transferred to the of Member 


, 


4 


wha. 
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Nee: PRIVILEGES OF LOCAL SOCIETIES ‘To. fe 
; — OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS. ae 


ANNOUNCEMENTS. 


w 


House of ‘the So ‘Society is open. from 9 M. to 10 
_ every day, except Sundays, Fourth of July, a Day and 


MEETINGS. 


Both these were printed in the August number of 


October 18th, 1905.—8.30 p. M.—At this meeting 


a paper entitled “An Example of the Legitimate Use of Water for — oe a 
Domestic Purposes,” by K. F. Cooper, Jun. Am. Soe. will be 


Bs paper was printed i in the August number of Proceedings. 
J 


Wednesday, Nov regular business | 


meeting will be held. Ballots for m ‘membership will be canvassed, 


= 


Panels, and its Application to Buildings which have to Resist Win 


This paper is in this number of 


"The Boston Society of Civil Engineers will w veleome an any member — 
_ of the American Society of Civil Engineers at its library and reading — ae 


four in J an 


"The ot The Society of Western 
hha ave oe extended to members of the American Society of Civil En- - ; 
the Society, 410 Penn Ave., Pa, 


| 
meeting’ wil d for discussion, as ity 
1 two papers wi ing the New Sewers o 
of the S GF | 
— 
— 
— 
— 
— | 
— 
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ANNOUNCEMENTS. 

re 0] ese all times, and meetings are held as follows, except a 


are open a 


j ing July and August. Recunar Section, Third Tuesdays; CHE 
Thursdays following third Tuesdays: 

The Western Society « of Monadnock Block, j 
tenders to members of this Society y the use of its rooms and 


- ‘The Civil Engineers’ Club of Cleveland, Ohio, invites members “a 
— this Society to make use of the Club rooms, at any time when in 
- Cleveland. — Cards will be furnished on application to the Secretary, 
The Engineers’ Club of Central Pennsylvania has established new 
quarters at the corner of Second and Walnut Streets, Harrisburg, 
 Pa., and desires to extend the courtesies . of the Club to’ visiting mem- ae, 
of the American Society of Civil Engineers. 
cordially invites members of the American Society of Civil En- | 
-gineers, visiting Louisville, to make use of its library and rooms, 


308 N orton Fourth and Jefferson — rooms are 


1902 2, the § Secretary | was to make searches 
, in the Library, u upon request, and to charge therefor the actual cost” les 
the Society for the extra work required. Since that time many 


uch searches have been made, and bibliographies ‘and other in 


nation on special subjects furnished. 


n 
m= he resulting satisfaction, to the members who have nie: use — 
the resources of the Society in this manner, has been expressed fre-— 
buat and leaves little doubt that, if it were gener rally known to 
the membership that. such work would be undestshen, 
a: The ‘cost is trifling, compared with the vs 
aaa engineer who looks up such matters himself, and the work can he 
performed quite as well, and much more quickly, by persons familiar 


Copies" of all lists of references are filed, so that in “many cases 
it is only - necessary to make a t typewritten “copy, which 1 reduces the 

In asking that such work be undertaken, should. 
arly the subject to be covered, and whether references to general 
books. are desired, or whether a complete involy- 
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ANNOUNCEMENTS, 
L ASSOCIATIONS OF MEMBERS (OF THE 
SOCIETY OF CIVIL ENGINEERS. 


set It is proposed to publish here, from time to time, information — 


of Civil ‘Engineers. An account of the first meeting of the San 
pages 280. 


rn age second regular meeting of the San Francisco » Association ¢ of 
Members of the American Society of Civil Engineers wa: as held at 
the Palace Hotel, ‘San Francisco, at 8 Pe M., at the conclusion of an 
informal dinner. ‘Twenty- three members five” guests were 
The minutes of the preceding meeting were read and approved. 
a Harts addressed ‘the meeting concerning the objects and 
Mr. A. L. Adams also spoke on the desirability of pre- 
senting papers describing the work they are doing, a1 and of younger 
_ members making it their aim to contribute : something to the litera- — 
oF he. Secretary reported that the amendment to Article-11 of the _ 
found it advisable to establish the following rule for con- 
trolling discussions, viz., that preference be given to discussions sub- _ 
in writing; that written discussions requiring more than 


as o fifteen minutes for presentation be given in abstract; that or 


ei he mas cussions be limited to five minutes for each person, and that the Br i 


ay Biies-wd person shall not | be heard twice at any meeting on the same 


any dinner or meeting, as of ithe 


Mr. A. L. Adams th 


pany, by Edwin H. Warner, published i in the 

Secretary read a discussion by Mr. J. L. Le Conte of the 
entitled d “N on the of River and Harb 
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Outlets in the United States,” by D. A. Watt, M. Am. 
: published i in the “May Proceedings of the ‘Society. A written dis- 
cussion of this paper was also presented by Captain W. W. Harts. 
paper was further discussed orally by Mr. Phillips, Pro- 
fessor Soule and Captain Harts. 


ies 
— 


ACCESSIONS TO THE 


rom August 3d to 1905. 


Nature and Uses. By Gilbert R. Redgrave | and ‘Charles 
Second and Revised Edition. 9 x 7 in., illus. 
x 18 -+ 310 pp. London, Charles Griffin and Company, Limited, 1905. 
<= The p preface states that since the first edition was written important changes | 


have taken place in the cement industry, due to the introduction of the rotary 
_ kilm and the tube-mill. Nearly all the plant which was regarded as essential 
ten years ago has become obsolete, and the processes of manufacture have 
- undergone such a complete revolution that it has become necessary to rewrite 
entire chapters descriptive of the appliances in common use at that date. The 
authors have attempted to give the altered methods in the production of Port- 
—Jand cement, an account of the most recent processes adopted in England, the 
United States and on the Continent, and to place on record some of the theories 
of cement reactions which have been promulgated by English and foreign ex- 
_ perimenters, thus adding considerably to the former Chapter on the Analysis 


x _ of Cement Mixtures. The work is intended to be useful in both the laboratory 
and the manufactory. There is an index of twelve pages, 
ar 
ENGINEERING: 
a A Treatise on. 1 Boilers, Steam, Gas and | Oil Engines = Sup- 
plementary Machinery. By W. W. F. Pullen. Edition, 
Revised and Enlarged. _ Cloth, 9x 6 in., 454 PP-» , illus. Manchester, 
It is stated in the preface that in the second edition the author 
xy as a considerable number of illustrations to the chapters dealing with descriptive _ 
matter, notably in connection with the marine engine, the internal combustion — 
aus engine, and the steam turbine. For lack of space, no attempt has been made © 
ib, Fi _ to give any historical summary of the development of the steam engine, the 
work treating of the machine as it exists at There is an 


David Levat. ‘Paper, 10 6 in, 99 pp. Paris, 
_Vve. Ch. Dunod , 1905. 30 fr francs. 


4 ‘Tt is stated that an attempt is a. to embrace in one work the entire sub- 
: : _ ject of gold industry, giving a comparison of different methods, making known > 
' their characteristic traits, and drawing conclusions applicable to the treat- ae 
_ ment of the most varied and complex gold-bearing minerals. The discussion of 
Bo," mining affairs in France, as well as in England, and the opinion on the dura-. 
hel tion of the mines of the Transvaal and Australia is intended to give capitalists a 
=i. and financiers an opportunity of judging of gold affairs, independently of © 
PX te speculations on the Bourse. — Special chapters are devoted to the study of the — — 
latest novelties, notably to the use of Tube-Mills which, it is stated, allow of 
; ae doubling the capacity of the Californian mills. The introduction treats of aad 
considerations of gold mines in general and the properties of gold. The first. 
part on extraction of gold from minerals treats of auriferous alluvium, prospect- 
ing and methods of working. The second part on gold veins, in two chapters, Lae ee 
ss treats of auriferous quartz with free milling ores and quartz containing refrac- JF 
tory ores. Part three contains on types of installation. There 
is an alphabetical index of eighteen pages. 


‘eT ‘SECURITE DU U TRAVAIL INDUSTRIEL. 


Par Georges G. ‘Paraf. Paper, 10 : x 6 in. n.y illus. 
Paris, Vve. >. Ch. . Dunod, 1905. 5. 2 20 ‘francs. 


that the purges of tl this work is a complete study of the 


sanity conditions of that the author has taken his examples 
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ACCESSIONS TO THE 


of the laborer. Among the establishments described are those of Sévres, 
Delauny-Belleville, Schneider, Appert, Menier, Weyher and Richemond, Darrac q, 
in France; and Krupp, L. Loewe, Pintsch, Siemens, Cockerill, Colville, Sturte- | 
bate vant, Richard, Escher Wyss, Sulzer, etc., in other countries. ‘It is stated that 
= adhering to the technical questions, which are brought together in gen- 
eral groups, the author also touches the medical and judicial side. An appen- 7 ; 
dix gives laws, decrees and decisions on labor in France. It is stated that the ~~ 
medical part has been treated as much from the point of view of the hygiene be reat 
of the workshop as of the workman himself. This last question is of immediate 7 
- interest, because it will be the basis of future legislation on the workman. | 
There is a subject index and an index of eietteieeen the ats covering fifteen © 


By Arthur Lakes. New Edition, re- nlarged. Cloth, 
8 x 6 in., 488 pp., — _ Denver, The Kendrick Book and Stationery , i 
ee It is stated in the preface, oon: tt has been the writer’s object to Siig 
the principles of mining geology rather than to dilate on any particular — 
_ or noted mine. If a small mine illustrates some important geological or other 
- interesting feature in the science of mining, attention is given to that mine a 
_ yather than to its more noted neighbor. Preference is given to Colorado’s mines 
because the writer is more familiar with them, and they well illustrate the 
leading principles. Those outside of Colorado are selected and described as boas 
_ enlarging on principles previously discussed. The first part of the book relates 
‘ to general features of mining geology. This is followed by illustrations drawn 
from Colorado mining and others ‘Western States. There is 
Index of — 


Their Materials, Manufacture and Edwin Cc. 


‘Eckel, Assoc. Am. Soc. C. E. Cloth, 9 x 6 in., + 712 
New York, John Wiley & Sons, 1905. $6. 


“phe 3 iidlataai states that ‘this volume is the result of an attempt to provide | 
a summary of the subject from an American point of view, covering the com-— 
position and character of the raw materials, the methods of manufacture, and 
the properties of the various cementing materials. Reference lists have been 
placed in almost every chapter of this volume. ~ These lists contain the names 
of some papers and articles published in European periodicals or transactions, 
but most of the titles cited will be found in American journals. It is stated 
aaa that stress has been laid, in the discussion of manufacturing methods, on the 
——-Rehera chemical and physical principles which underlie these methods rather — 
than on the details which differ at every plant and may change with every 
year. So far as possible it is stated such details as bear on —— J 
power and costs have been discussed. The contents are: Part I, Plasters; Part _ 
> II, Limes; Part III, Magnesia and Oxychloride Cements ; Part IV, Hydraulic 
- Limes, Selenitic Limes, and Grappier Cements; Part V, Natural Cements; Part 
VI, Portland Cement ; Part is an i 


BERLIN- ZOSSEN ELECTRIC RAILWAY TESTS | OF 19033 
Sane Made ‘the Berlin- Zossen 


yeriments were, the of ‘power supply to a moving train 
igh speed ; the determination of the actual power required at such speeds and 
the construction of roadway and rolling-stock required to make such speeds 
- mechanically secure. - These tests were carried on by the “Studiengesellschaft’’ 
on the Military Railroad and it is stated they were enabled to make exact 
_ measurements and gather data regarding high- speed service. - This book con- 
tains - account = baad —— for the tests; the improvement of the 
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from some of ign countries, and 
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the German by Franz Welz; with an Introduction Discussing the 
General Subject of Train Resistance, by Louis Bell. Cloth, 11 x8 4 
if 
— 


"ACCESSIONS 10 THE LIBRARY. 
and the rolling-stock; and of some new measuring instruments ; ont: 


describes the method of procedure the of test runs, ‘There is 
no index. 


A Treatise on the Manufacture of Coke and. het Prepared 


ne Fuels and the Saving of By- Products. By John Fulton. Cloth, 
9 x 6 14 + 476 22 pp., illus. 


“og It is st aati in the cniiees that the interval of nine years since the appe 
- ance of the first edition has retired some of the former me‘ hods of the manu- 
facture of coke, and introduced many new ones. The book contains chapters 
on The Coal Fields of North America; The Formation and Chemical i 
of Coal; Preparation of Coals for the ‘Manufacture of Coke; History and Devel- 
opment ‘of the Coke Industry; Manufacture of Coke; Retort and By- 


Saving Coke Ovens; Physical Properties of Charcoal, Anthracite, and Coke 
_ and a Comparison of Beehive and By-Product Coke; The Laboratory Methods 
of Determining the Relative Calorific Values of Metallurgical Fuels; The 7 
Locating of Plants for the Manufacture of Coke; General Conclusions on the 
Work, Cost, and Products of the Several Types of Coke Ovens ; The Fuel Briquet- — 
Industry. There is an index of almost eight pages. 
~ 


HYDRAULIC TABLES; 
_ Showing the Towel of Head due to the a of Water Flowing © f 
in Pipes, Aqueducts, Sewers, etc. _ and the Discharge over Weirs. — 
By Gardner Williams, M. Am. Soe. C. E., Allen Hazen, 


ong Am. Soe. C. E. Cloth, 9x6 in, 3 75 pp. New York, 
Wiley & Sons, 1905. $1.50. 


is “stated in the ‘introduction that these show the flow of water. 
pipes and other passages, as computed by the Hazen-Williams hydraulic slide- — 
Tule, based upon a formula used by the authors for some time. A specially 
constructed slide-rule was prepared. All the computations of figures — 
tained in this volume, except a few fundamental ratios, have been made a 
this, and, it is stated, only such accuracy has been “sought as can be readily © 
obtained by this method. The book treats of the Formula Used; Increasing 
Friction with Age, how _and Indicated in the Tables ; Observations 


as 


Fire-hose, = Conduits, “Aqueducts, Brick 
‘Table of Flow in Small Brass_Pipes, Wrought- Iron Pipes, 
_- Hose and Toon Pipes from 4 in. to 144 in. in Diameter; Relative Discharg- 

_ ing Capacity and Table of Flow in Aqueducts; Sewers, Table of Slopes Required 
Produce Certain Velocities; Tile Sewer Table ; Circular Brick Sewer Table : 
ys Decrease in Carrying Capacity of Cast-Iron Pipe with Age; Comparison of © 

Results with those of Coffin and Weston; Metric Pipe Table; Loss of Head in 
Venturi Meter; Underdrair: for Sand-Filters; Flow over Weirs. 


A Concise Summary of the Chief Geological 


Exploitation of Ore-Deposits for ‘Mining Men and Students. By 
Josiah Edward Spurr. ‘Cloth, 8 x 6 in., 18 326 PP. 
~The Engineering and Mining Journal, 1904. $2. 


The preface states that the author attempts in the to 


concisely the results of the science of geology bearing upon ore-deposits. 
- preparing this work, it is stated, two points have been kept in mind; first te 
- make statements as clear as possible, considering the technical nature of. ‘the 
- subject; and second te present the scientific facts accurately, and as fully as 
absolutely necessary. Simplicity of language has been constantly striven after. 
The book contains: The Processes of Ore-Deposition; The Study of the Ar- 
Tangement of the Stratified Rocks as Applied to Mining; The Study of Le 
_ Rocks as Applied to Mining; The Study of Dynamic and Structural Geology a 
Applied to Mining; The Study of Chemical Geology as Applied to Mining; — 
Relation o of ‘Physiography to “There is index Of fo fourteen pages. 
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L. BRISTOW. 


"Special P i Secretary. of 
Ww ar, June 24, 1905. Office of Ps Administration, 
a Isthmian Canal Affairs. 


report Mr. Bristow, it contains many valuable giving the 
so treaties and contracts © relating to the Panama Railroad, and reports from 
shippers on the western and America, and the eastern 
coast of the United — 


lish. 
it is anh ‘the that since it frequently happens that didactic | 
treatises fall into the hands of the untaught, and that the simplest of texts 
sare sometimes found useful by the specialist, it is proposed that all the various _ 
phases of the subject under consideration should receive due attention, and, by 
connecting them in a series, a complete and logical account would necessarily : 
follow and bring the state of the art down to the present time. For this rea- 
son a brief historical retrospect takes precedence at the beginning of nearly | 
every chapter, and then follow the theoretical deductions, experimental physics, 
and, finally, the practical workings are given. The contents are: Ether; Wave | 
Motion; Electric Waves; Disruptive Discharge ; Electric Oscillations; Oscil- 
Bar Capacity, Inductance and Resistance; Mutual Induction; Induction _ 
Coils ; Interruptors; Oscillating Current Generators ; Electric Wave Action ; “ 
Electric Wave Detectors; Transmitters; Receptors; Subsidiary Apparatus; 
Aerial Wires and Earths; Resonance; Syntonization ; ; Wireless 


"Gifts have al 


Tech. Hochschule, Inst. of 
Am. Electrochemical Soc. bound vol. Inter. Navigation Congress. ~ 1 vol., 1 
Am. Inst. of Elec. Engrs. 1 pam. 
Am. Soc. Mech. Engrs. | bound vol. . Iron and Steel Inst. 1 bound vol., 
Bangor—Water Board. I pa pa 
_Berlin—Ké6nigliche Tech. Hochschul Junlor Inst. of Engrs.- 1 bound vol. 
1 pam. if _ Kirkpatrick, W. G. 2 pam. et 
Brit. Fire Prevention Committee. 2 _ Le Baron, J. F. 1 map. a 
Lehigh Valley R. R. Co. 1 pam. 
Buffalo, Rochester & Pittsburgh Ry. Lynn_city Govt. 1 bound vol. 
Cal. Academy of Sci. 2 pam. | McKeesport—Board of Water & Light- _ 
- Cape Soc. of Civ. Engrs. 2 pam. ing Commrs. 1 pam ue 
Central of Georgia Ry. Co. 1 pam Manchester Assoc. of bound» 
Marwick, James. 2p 
Chicago, Milwaukee Ste Paul Ry. Marwick, Mitchell 1 bound 
pam. 


0. Te 
‘Dansk Ingeniorfrening. 1 pam. Merchants’ Assoc. of N. | pan 


Denver Rio Grande ‘R. Co. Mich. Coll. of Mines. 2 pam. 
pa Midland Ry. Co. 1 pam 
‘State Rys. 92 pam. Missouri—R. R. and “91, Warehouse 
‘Eng. Standards Committee. 18 ‘pam. Commrs. 1 bound vol. 
Ericson, John. 1 bound vol. Municipal Art Soc. 1 pam. 
Floesch, J. M. 1 pam. Nashville—Waterworks Dept. pam, 
‘Franklin—Munielpal Water W New Hampshire—State Board 
Glasgow Corporation > Tramways. New Jersey—State Board of Health. a 
a am. bound vol. 
ir 12 vol. New South ‘Wales—Govt. Statistician, 
York 


vol. 


180 
— 
ou 

iF 
q | 
| 
ima 
Pay 
— 
: iia 


RY. 


pam. S. Isthmian Canal Comm. 
of W ater. U.S. Lake Surv. 1 pam., 1 map. 


bound vol. U. S$. War Dept. 3 pam., 14 specif. 
Portland Park Board. 1 pam. of Illinois. 1 pam. 


Potter, Alexander. 1 pam. Univ. of Nebraska. 1 vol. yet ote as 
South Eastern Ry. Co. 2 pam. Ward, P. C. 2 vol. 
U. S. Bureau of Eng. 1 pam. @ ebster, G. S. 1 bound vol. 
U. S. Bureau of Forestry. 6 pam. Weeks, H. C. 1 pam. | OL 

. S. Bureau of the bound Vestern New Service Assoc. 


_ Sir Henry Bessemer, F. R. S., an Autobiography w ith a Conclud-. 
Chapter. London, Offices of Engineeri ing, 1905. 
_ American Telephone Practice. By Kempster Miller. ‘ourth 


Edition, Enlarged and Entirely 1 Rewritten. New York, McGraw 


lishing C Company, , 1905 D. 


Railway Investments, Published Annually 


the Street Railway Journal, for the Use of Bankers, Brokers , Cap- i - 
italists, Investors and Street Railw New You Eleventh and 
1904-0: ‘Pub- 


and Sewage Purification. By M. N. 
Edition, Revised and Enlarged. New D. Van Nostrand. 


Mechanics of Air Machinery. By Julius Gustav 
Herrmann. Authorized Translation with an Appendix on American 
Practice, , by Amasa Trow bridge. New York, D. Van Nostrand Com- 
Bacteriology « and the Public Health. By New man. 
Edition. Philadelphia, P. Blakiston’s ‘Son & Co., 1904. 
‘Technische Messungen, insbesondere bei - 
suchungen zum Gebrauch in Maschinenlaboratorien und fiir die 
‘Praxis. Von Anton Gramberg. Berlin, Julius Springer, 1905. 
an Annual Report of the Reclamation Service, 1st-2d; with Maps to _ 
Accompany First Annual Report. United States Geological Survey. 


Is. Printing Office, 1903- “04. 


American Tool Making and Interchangeable Machinery. B Joseph 
ms orth. New Y ork, Norman WwW Publishing Co. 
Dredging in California. to. Californin Stato 


wt: 


Report of the Royal to Inquire into and 
Report Upon the Means of Locomotion and Saas teal in London. 


Wyman & Sons, 1905. 
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SUMMARY OF ACCES ONS. 
SUMMARY OF ACCESSIONS. = = 8 
= _ August 3d to September 12th, 1905. 
= (including 12 duplicates)... 


Ba ; 5 4, 1905 
B 66,1905 


Co., 50 Lincoln PL., East Rutherford, N. 


ROBERT STEVENS. 


ERS. 


JOSEPH PATRICK. Secy., P. J. Carlin 
4 Comme. Co., Madison -Ave., New =) 


Jun, Oct. 4, 


Assoc. M. Sept. | 


DARLING, JOHN 20 Hawley St., Buffalo, ‘N.Y June 


How, RrcHaRD WILLIS. Insp. ‘(Bridge June 6, 1899 


é 4, 
5 
cal Sacramento, Cal June 4, 1905 


a 


Sept. 5, 1905 
‘Rion, 1017 Adams St., Wilmington, Del...... . Sept. 1905 


“5, 1905. 


WHITING, Guonex CARLYLE. Catonsville, Soe 5, 1905 
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‘MEMBERSHIP—CHANGES OF ADDRESS. 


> LANSING HosKINs. Maj., Corps of Engrs., U. S. A., ‘Fort 


‘BEMENT, ROBERT BUNKER Contr. and Cons. -Engr., Ath and 


BEUGLER, EDWIN JAMES. W Westinghouse, Church, & Co., 10 Bridge 
~ 4 


BLACKFORD, FRANCIS_ ‘WEBSTER. del 5 de Mayo No. . 


‘BLACKWELL, CHARLES. Herschel and Hyde Park, Cin- 


CAMP, WALTER Mason. I Editor, Railway Review, 7740 Union 


CAPLES, MARTIN JOSEPH. Gen. Mgr. , South & W estern Ry., Bristol, 

CONKLING, CLoup CLIFFORD. Cons, Civ. Engr., 798 Eiticott Sq. Bldg. 


"Foster, 1 ERNEST HowaRD. Vice- -Pres., Power Specialty Co. 111 Broad- 


6 GERIG , WILLIAM. Div. Engr., Isthmian Can Canal Comm., La Boea, Canal - 


‘HAYDEN, “WILLIAM Asst. Mo. Pac. Co., St. Louis, 
Fourteenth St., South, Portland, Ore. te 


HERMANN, EDWARD ADOLPH 126 State 8t., a Tl. 


Horr, RuFvus CAMERON. Mer., Sections 13 and 14, Rapid Transit Subway, 
187th St. (Res., 718 St. Nicholas Av Ave.), N New Y York 

JouN FRANCIS. Cons. Engr. ; Pres. res. and Gen. Mer., Moccason 
Falls Co. 812 Park Bldg., Cleveland (Res., Chardon), 

Lusk, , JAMES ® Corps’ of Engrs., Uz. s. Riley, Kans. 

JoHN. Maj. of Engrs., U. S. A., U. S. Engr. Office 
tions), Manila, Philippine Islands. ge 

OAKLEY, FRANK THOMPSON. 223, Franklin, Pa. 
OLNEY, ALFRED CLARENCE. Talladega , Ala. 
4 PARKHURST, HENRY WILLIAMS. . Cons 4 
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5 Broad St., New York City. 
AY, KoperT. Div. Engr., Board of Water Supply, 299 Broadway, 
KOBERTS, EVELYN PIERREPONT. Civ. and Cons. Engr., 18 


> 


 SMEAD, RAPHAEL CHART. Asst. Engr., U. 8. Engr. Office, Federal Bldg., 
SOUDER, HARRISON. Sapt., , Cornwall Ore Bank Co., Cornwall, Pa. 
— JOHN FRANK. Chf. Engr., Panama Canal Comm., , Ancon, Canal 
STURTEVANT, CARLETON WILLIAM. Engr. with the Atlantic, Gulf Pa- 
Co., Park Bldg., New York City; Address, Box 854, 
Harry. -Maj., Corps of ‘Engrs., 8. A., 28 3 Middle § St., 


EvGEne AvuGaustus HoFFMAN. Cons. ‘Min. ., San José de 
Gracia, Sinaloa, Mexico. 


‘TOMLINSON, ALFRED THOMAS. Engr., White Co., Ltd., Sover- 


TUCKER, LESTER WALDO. Div. Engr., Franklin & Clearfield R. Ship- 

“WALLACE, UnmeEr. Care, J. G. White & Co., Exchange 


WEBSTER, CHARLES EDWARD. = South Bethlehem, Pa. 


on BURGESS, GEORGE HECKMAN. _— Erie R. R., 26 Cortlandt St., New 
SIDNEY KINGMAN. With of Water Supply, City | of New 
York, 299 Broadway, Room 923, New York City. 
CorBy, CHARLES EDWARD. In Chg. of Drafting Room, N. City Ry., 
CORRIGAN, GuorcE Asst. Engr. , Mo. Pac. Ry., 
FALE, Is. 1650 Vine St., 
JOHN CHARLES LOUNSBURY. Limestone P. , Clarion Co. , Pa, 


FRAZIER, JAMES WELCH. Cons. ‘Engr. (Frazier, Fo & Spencer), 
FULLER, CARL HAMILTON. 1170 Broadway, Room 507, New York City. 
ALVIN. 311 City Hall, Cleveland, Ohio. == 


| GREEN, CHARLES Newron. Asst. Engr. » Rapid Transit Comm., 320 Broad- _ 
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Gross, DANIEL -WINGERD. Care, J. G. White & Co., 25 de 206, 


Harn, Jamus C. Care, J. G. White & Co., 43 Exchange PI., New York 


HEARRIS, HENRY ALEXANDER. Nassau St. Princeton, N. J. 


Hauck, WILLIAM. Brewster, N. Y. 
HoGvuE, CHARLES JAY. a 335 West 57th St., New York City. 
-Hupson, HAROLD Watron. 210 Pine St. Hecrisburg, Pa. 
JosEPH. Care, U. 8. Reclamation Service, Portland 
-JANVRIN, NED HERBERT. Asst. Engr., Am. Bridge Co. of New York, 
Kast, CLARKE NIGHTINGALE. Asst. Engr. W. Ry., , Winona, 


LANE, HARRY ALFRED. Ohio. 


Law, ARTHUR PRICE. § 

Saybrook Point, Conn. 

LLEWELLYN, FREDERICK THOMAS. 
Marry, JAMES WILLIAM. 130 East 3a St., Los Angeles, Cal. 
Mruss, Joun WILEY. Club, City of Mexico, D. F., Mexico. 


= HERBERT ALLAN. ABs Prof. of Civ. Eng., Univ. of Kansas, Law- 
304 Hudson Ave., Albany, N.Y. 
-Rogzrs, HERBERT LINCOLN. — Dept. of Docks and Ferries, Pier A, | North 
SCHAEFFER, Amos. Transit R. R. Comm., 2309 Loring 


LEIDY 202 44th St ., New York City. 
WILLIAM AMBROSE Duprzy. Signal Engr., Ml. Cent. R. 
SuoRTT, JOHN HAGGERTY. Seattle, Wash. 
SNYDER, FREDERIC ANTES. Care, New York Tunnel Co. 


York City. 


ridge Co., 42 Broadway, 


, P. & R. Ry. Co. (Res., 400 North Second 


Corps, 1-Comm., Cule- 
( Engrs., U.S. A., Fort Leav- 
. Capt., Corps of Eng 
Care, Chf. Engr., L. & N. RB. R. , Louisville, Ky. 
Swaps, FREDE BRICK. 
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ADAMS, Epwakp MAGUIRE. Ist Lieut., ( Corps of Engrs. ; : Care, The M F 
tary Secy., U. 8. , War Dept., W ashington, 
Bang, JOSEPH MANUEL _ First Asst. Engr., Dept. of Public Works, aa 


-BELZNER, “THEODORE. Insp., Steel Constr., Harlem ‘Ship Canal Bridge, 
Rapid Transit R. R. Comm. (Section 15, Fourth 231 West 
125th St. (Res. , 301 West 150th St.), New York City. ‘ 
"BURWELL, ROBERT LEMMON. Middletown, Md. 
‘Horton, SANDFORD. "Garrison, Putnam Co., N. 
JUSTIN WYMAN. Designing Bridge Dept., 
Ry., Room 805, Opera House Blk., Chicago, Ti. 
McConneEtu, JOHN LORENZO. 1210 Fourth § St., Louisville, Ky. 


MeEick, NEAL ALBERT. 


MILLER, STANLEY ALFRED. Asst. Engr., Light & Power Co., Oo.5- 
MOoRE, EGBERT JESSUP. -Engr., 8. Pearson & Co., Inc., Contrs., Long. 


“sland City (Res., 80 Cornell Ave., Yonkers, N. ¥.). 
‘OAKLEY, GEORGE ISRAEL. Asst. “Engr., N. Y. State Barge 


Prrry, , JOHN PRINCE HAZEN. Asst. Engr. Rapid Transit Comm. 
Dept. (N. Y. Subways), Club, New York City. 
PRICE, PHILIP WALLIS. Transitman, R eclamation Service, ‘Uz S. 
Scorn, Gur. Engr., Chicago Terminal Div., Penn. Lines W. of 
SPENCER, Herperr. Asst. Engr., Barge Canal Office, Fort Miller, 


DEATHS. 


CocHRAN. Elected Junior, December 3d, 1890; Associate 
's _ Member, November 4th, 1891; Member May 6th, 1896 ; 3 died August 
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CURRENT ENGINEERING LITERATURE. 


“MONT LY LIST OF RECENT ARTICLES 


(August 4th to oth, 1905. 


_This list is published for the IN of placing ei the 


ei smo of the Society, the titles of current engineering articles, 
which can be referred to in any available engineering library, or can ’ : 
be procured by addressing the address 


LIST OF PUBLICATIONS. 
In the list of articles refere 


ber re wed to each journal in this list. 
outh ourth t adel- New Yor ity, c 
phia, Pa., 30c. at (28) Journal, New ‘England Wate 
Proceedings, Engrs. Club Works Assoc., Boston, $1. 
Phila., 1122 St., Journal, society of Arts, 
don, England, 15c. 
(30) des Travaux Publics 
Belgique, Brussels, Belgium. 
‘Journal, Western Soc. “ an Annales de VAssoc. des Ing. 
ransactions, an oc. Gand, Brussels elgium 
Montreal, Que., Canada. (32) Memoires et Compte Rendu des 
niv ew Yor ity, rance, Paris, France. 
Le Genie Civil, Paris, France. 
(7) Ted Quar terly, ‘Mass. ‘Inst. (34) Portefouille Economique des Ma- 


Tech., Boston, Mass., 75c. chines, Paris, France. 
Stevens’ Institute Indicator, Ste- (35) ‘Nowvelles Annales de la Con- 


-vens Inst., Hoboken, N. J., 50c. struction, Paris, France. _ 

(9) Engineering Magazine, New "York (36) La Revue Tec hnique, Paris, 
(10) Cassier’s Magazine, (37) Review Mecanique, Paris, 

(11) w. (38) Revue Generale des Chemins de 
Wiley, New York City, 25c. et des Tramways, Paris, 
national News Co., Railway Master Chi 
(13) Engineering N New “York (40) Railway Age, Chicago, 
City, 15c. (41) Modern Machinery, Chicago, Iil., 
Proceeding Am. Inst. Elect. 
(15) Railroad Gazette, New York City,  Engrs., York City, 50c. 
(16 | Engineering and Mining Journal, Paris, France. 

New York City, 15c. Journal, Military Service Insti- 
‘Street Railway Journal, tution, Governor’s Island, New 
York City. Issues for first | Harbor, 50c. 
of each month 20c., Mines and ‘Scranton, 


Railway and (46) ‘Betentific American, Ne 
r, London, Berlin, Germany. 
> (49) Zeitschrift fiir Bauwesen, Berli 
Iron and Coal Trades Review, Germany. 
London, England, 25c. (80) Stahl und Eisen, Diisseldort Ger 
Bulletin, American Iron and Steel 
Assoc., Philadelphia, Pa. __ Deutsche Berlin 
York City, 10c. (52) Riaasche Indust Zeitung, 
25) merican Engineer, New York Rusia. 
Review, London, Eng- genieur und Architekten Ver- 
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(54) Transactions, Am. Soc. (68) Journal, London, Eng- 
Transactions, Am. Soc. (70) Review, New York 
New York City, $10. 10e. 
Enegrs., New York City, $5. London, England. 
Colliery Guardian, London, Eng- (72) Railway 
Proceedings, Eng. Soc. W. Pa., Electrician, 
410 ‘Penn Ave., Pittsburg, ‘Pa., 
Scotland, London and New- Proceedings, Inst. of | 
@astle-upon-Tyne, England. Engrs., London, Ergland. 
(60) Municipal Engineering, “Indian- 16) Brick, Chicago, 10c. 
(61) Western ‘Railway don, 
Club, 228 Dearborn St., Chi- (78) 
American Manufacturer and (79) Forsc 


Power New York City, 20c. Ingeniewrwesen, Wiesbaden, 


Railroad N. Y. Dinglers Polytechnisches Jour- 
15¢e. nal, Berlin, Germany. 
(66) Journal of Gas Lighting, London, Pr City, 
England, 15c. 
7) ) Cement and, Engineering News, 


ust OF ARTICLES. 
‘Probable Ww Involved in the Wreck of the High | Bridge over 
oe P. Turner, M. Am. Soc. C. E. (54) Vol. - 
The involution of the Practice of American Bridge Building. Charles C. Schnei- 
der, President Am. Soc. C. E. (Presidential Address.) (54) Vol. 54. 
On the Construction of a Concrete Railway-Viaduct.* | Arthur Wood-Hill, Assoc. tl bo 
M. Inst. C. E., and Edward Davy Pain, Stud. Inst. C. E. (63) Vol 160. rh is 
he "The Damodar Coal-line Bridge : Midnapur- -Jherria Extension of the Bengal- ans 
. Nagpur Railway. William Oswald Taylor, M. Inst. C. E. (63) Vol. 160. ae 
Cantilever Bridge across the River Mattig, Austria.* (12) July 28. 
The Steel Superstructure of the Manhattan Bridge.* (13) Aug 3. Oe 
The Croton Lake Railroad Bridge.* (14) 5. 
bs es The Erection of the James River Viaduct, Richmond, Va. . (14) Aug. 5. 
- Some Experiments in Waterproofing Solid Floor Bridges. , AD Aug. 5. 
The Washington, Dz. Aug. 11; (14) Serial 
Exeavation and Pile Driving, for Brooklyn Anchorage, Manhattan ‘Bridge.* 
Reinforced Concrete Bridges in a a Newark Park. (14) Aug. 
The McIntyre Creek Viaduct.* (14) Aug. 12, ph 
Some on the of Eye-Bar Manufacture. Joseph H. 


The Erection of the Bellevue Viaduct.* Nc 
Electric Installation for Contractors’ Plant "Anchorage of Man- 
The Elizabeth Bridge at Budapest.* (46) Sept. 9. 
Note sur le Calcul des Arcs Encastrés. M. Pigeaud. (43) 1905. 

L’Accident du Pont Maximilien, a Munich.* (33) July 22. | 
Pont a Basculement sur Oder, a ‘Stettin. A. Bidault des Ch 


Die Steinbeckerthorbriicke in ‘te der Sturmflut am 31. 
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Electric William Hill, M. lust. C. E. (63) Vol. 160. 


Stand-by Charges and Motor Load Development. A. M. ‘Taylor. (77) July. Beet, 
Wireless Telegraphy Measurements. W. Duddell, and J. E. — (77) July 7 
Telephone Traffic.* Herbert Laws Webb. (77) July wis are 

Low Tension Therma] Cut-Outs.* Alfred Schwartz. July. 
Notes on Heating and Limits in Motors. = H. 

(7a) 

Commutation in a Four- Pole Motor. Catteresn Smith. (77) ‘July. 

The Fisher Street Sub-Station of the Metropolitan Electric — Co., 

An Experimental Reluctance.* Chas. 


(4) 


Aug. 
Regenerative | System of Electric. Traction. * (26) Aug. 4; (73) 


The Kinetic Variation of Pressure in Electric Generators.* 
The Clyde Valley Electrical Power System, Glasgow, Scotland.* me (27) Aug. 5. 
Electric Power Plants of Portland, Ore.* et? 
Hydro: Power Station, California Gas & De 


in Vienna fiir 
_ Armature Losses in Double- ‘Current Generators.* Alfred Still, 


Subsidiary Apparatus of the Telefunken System. 4 A. Frederick Collins. (27) 
Aug. 1 
The Turbine as Applied to Electrical A. Parsons, 
ie G. Gerald Stoney, and C. P. Martin. (19) Aug.12, = | |. 
¥ Electric Power Developments at Niagara Falls.* (46) Serial beginning a 
om Generating System of the Portland General Electric Co.* © er ae 12. 
Frome Electricity Works.* (26) Aug.18 
An Italian 40 000-Volt Transmission Plant.* Franz Koester. 19. 


py? Electric wt Turners Falls.* (27) Aug. 23. 


Inter-Relation of Ballast and Glower fa the ‘Nernst Lamp.— 
(27) Aug. 19. 
Measurement of the Slip of Induction Drysdale (73) 25. 
Notes on Mains Work and Fault-Finding. G. C. Knight. (26) Serial 

The Fife Blectric Power Scheme.* (26) Aug. 25. __ 
Accumulators with Reversible Boosters for Factory Installations. ‘Ralph W. 
; Birkett. (26) Serial beginning Aug. 25. 
Notes on the Induction Motor as Generator. E. Butt. (Abstract of Paper 
‘read before the South African Assoc. of Engrs.) (73) Aug. ‘25. | 
Novel Electric Traveling Crane.* (14) Aug. 26. _ ee 
Reactance BE. M. F. and Design of Commutating Machine 
(27) Aug. 26. 
European Vertical Turbine ‘Hydro- -Electric Plants.* Frank c. 
The Turbo-Electric Drive in Paper Mill Service.* J. R. Bibbins. — (14) Sep 
Waterside Station No. 2 of the New York ‘Edison Company: Serial ‘be- 
The Electric Light and Power Plant of Clty, Utah. . P. ‘Hardesty. 
Some Notes on Nickel-Iron and Lead Storage Batteries and Accumulator trace : 
Les Dynamos Acycliques.* (33) July 29. 
Betriebener Werft-Drehkran.* (48) Aug. 
Wirbelstromverluste im Ankerkupfer Elektrischer Maschinen. * Loewen- 
_ herz and A. H. van der Hoop. (48) Aug. 19. a 
ag Die Anlagen der Hamburgischen Elektrizitatswerke.* 
* Hermann Hildebrandt. (48) Aug. 26. 
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CURRENT ENGINEERING LITERATURE. 


Fractures in Large Boiler Plates.* J. T. Milton. (Paper read before the 
ug. 
Gas-Engine with for Marine Use.* (11) Aug. 4; (62) Sept. 
Notes on the Trials of H. M. Scout Adventure. er (12) Aug. 4 —_ 11, a 
The New Japanese Battleships.* (46) Aug _ es 
‘The Turbine-Driven Channel Steamer theme. * (11) Aug. 18: 
The and Ship- of Japan.* Chas. Albertson. 


of Some Fire- Brick.* R. F. Weber. Vol. 35... 
Standard Specifications for Pig-Iron and Iron Products.* (56) Vol. 35. = 
_ Fuel and Mineral Briquetting. Robert Schorr. (56) Vol. 35. ie 
a Notes on the Flow of Gas from Orifices.* W. R. Crane. (56) Vol. 35. | 
. The Types of Structure and the Critical Ranges on Heating and Cooling of High- 

$peed Tool Steels under Varying Thermal Treatment.* Cc. H. Carpenter. i 
on the Failure of an Iron Piste 
‘Impact Tests on the Wrought Steels ‘ot Commerce. E. ‘Seaton, and “Alexa 
; der Jude. (75) Pt. 4, 1904. i 


Design and Test of a “Modern | Factory Steam- Power Plant.* Edward Hiller. 
(75) Pt. 4, 1904. 


= Scientific Investigation the Possibilities of Gas-Turbines.* 

108-in. Lathe for Turning Turbine Rotors.* (11) July 28. 
Feed-Water Heaters.* Ernest R. Briggs. (12) July 28. 
75-H. P. Condensing Engine: Liege Exhibition.* 28. 

 ‘High- -Speed Lathes.* Joseph Horner. (10) Aug 

The Design of High-Speed Lathes. E. Fish. (41). Aug. 


The Steam Turbine.* Storm Bull. (4) Aug 
The By-Product Coke Oven.* W. H. Blauvelt. (4) Aug. 
French Motor Car Works. * (12) Serial beginning Aug. 
The Interchangeability of Large Screws.* (11) Aug. 4; (47) Aug. 
The Zoelly Steam Turbine.* Frank C. Perkins. (19) Aug. 
~The Rotary Blower and Exhauster.* George C. Hicks, Jr. paper 
4 “the Western Gas Assoc.) (24) Serial beginning Aug. 7; et  acaiell Sept. 1. et 
the Royal Arsenal (Woolwich) Gas-Works.* (66) Aug. 8. 
a. Inclined Retorts and Long-Distance Gas Distribution at St. Gall. >. HL iin 
; (Abstract translation of Paper read before the German i wate of Gas and 
Water-Works Engrs.) (66) Aug. 
in Meters and Service-Pipes. tevin Butterworth. (Paper read before 
is. the Western Gas Assoc.) (66) Aug. 8; Abstract (13) Aug. 17. 


The Harmonic Analysis of Valve  Motions.' P. (62) 
10. 


The Flew of Air in Metal Pipes before the Amer. 
ee Soc. of Heat. and Vent. Engrs.) (13) Aug. 10; (47) Aug. 26. © 
Leaded Joints for Lap-Welded Steel and Wrought Iron Pipe.* Edward Prince, i 
om M. Am. Soc. C. E. (13) Aug. 10; (22) Aug. 25; (47) Aug. 26. _ - 
The Rateau Regenerating System for Utilizing Exhaust Steam in Low- — 
Steam Turbines.* (13) Aug. 10. 
600-Horse-Power Carels Compound-Condensing Engine.* (11) Aug. 11. a. 
The Works of the Kansas Portland Cement Co.* Ellis Soper. — (14) Aug. 12. eo 
The Steam Turbine as to Electrical Charles 
G. Gerald Stoney, and C. Martin. ‘Aug. 
‘Test of 400-Kw. Westinghouse-Parsons (72) Aug. 15. 
Coal Sampling and Testing. W. B. Calkins. (Paper before the Western 
Gas Assoc.) (83) Aug. 15. | 
_ Heavy German Shears and Presses. . Frank C. Perkin 
Designing Beam Rolls.* (20) Aug. 17. 
Milling Machine.* (11) Aug. 18. 
18,000 Horse-Power Rolling-Mill * 18. [= 
18,000 Hors with the Langley Aerodrome. * §. P. ‘Langley. (19) Aug 19. 
ij Causes of Body Crazing in Sewer Pipe. Walter A. Hull. _ (Paper read before the | 
ae. Power Plant of the United Shoe Machinery Co. * nee 
‘Design and Construction of Steam Engines. (47) Serial be benteatn. Aug. 19. rs i 
_A Modern Sulphate Plant Adapted to a Small Gas-Works. C. B. Outon. (Paper — 
Tead before the Irish Assoc. of Gas Mgrs.) (66) Aug. 22. 
rmor Plate Sawing.* (20) Aug. 24. 


Rope Driving.* Thomas Hart. _(22) "Aug. 
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Mechanical—( Continued). 


(Bolt and Nut Machines. 25. 
Gas-Producer for Semi-Bituminous Fuel at the — ‘Exhibition. * (11) Aug. 25. 

Smokeless Combustion and Economy of Fuel. William Mayner. (19) Aug. 26. 
‘Mechanical Plant of the New York Hippodrome.* (14) Aug 
Accessory Equipment of Electric Furnace Plants. M. M. drome. 7 
The Compression and Transmission of Illuminating Gas. Rix. (Paper — read 
‘before the Pacific Coast Gas Assoc.) (24) Serial beginning 28. 
Working of Generator Settings With Dp. 


- Municipal Control of Smoke. (13) Aug. 31. 
vew Forms of Charging and > Discharging chines tor Gas Retorts.* 
_ The Keep Sectional Cupola.* (20) Aug. -. 
The Manufacture and Properties of Charcoal. 
High- -Speed Steel in the Fac tory. O. and Serial 
beginning Sept. 
Test of a Steam Turbin fter Ha 
Sept. 
Spur * N 4) Sept. 
s Airship and Its Exploits. (46) 2. 
Casting Pipe in a Rotary Mold.* C. B. Stravs. (20) Sept. . 
rial Trip of the Barton Airship.* (46) Sept. 9. 
Aciers a Outils a Coupe Rapide.* Guillet. (32) June. 
Les Machines a Vapeur a l|’Exposition de Saint-Louis de 1904. - 
ey Note sur les Scieries Américaines et Leur Outillage. * J. Oudet. (37) Serial 
beginning July. 
Calcul Exact d’un Crochet.* V. Marmor. 3?) July. 
Four Sécheur, Systéme Delautre.* (34) nek 
Mesure de la Quantité d’Eau Entrainée ‘la Vapeur des Générateurs.* 
ang Influence des Enveloppes et des Fuites sseadiaeaslets Fonctionnement de la Machine a 


Kinetik und Kinetostatik des Schubkurbelgetriebes. Hermann Me ba 

ae Serial beginning July 29 

Kohlenkipper im Hamburger Hafen.* (48) July 29 
Autogene Schweissung.* (50) Aug. 


Niederdruckschieber mit Dreifacher fiir Einlass und mit 


-Einhundert Dampfverbrauchsversuche Ausgeftibrt an -Dampfmaschinen. J. 


Krumper. (48) Serial beginning Aug. 12. 
Biniges iiber Warmlager und Schwerer Profileisenstrassen. 
Quast. (50) Aug. 15. 
Wirmebilanz des Zement- Drehofens. Carl Naske. (48) 
Das Harten der Kalksandsteine. R. F. Oswald. Serial beginning Aug 24. 


City, D. Charles H. Fulton ‘and Theodor Knutzen. (56) b tg 
Notes on the Physics of Cast-Iron. Richard Moldenke. 
The Commercial Wet Lead-Assay. H. A. Guess. (56) Vol. ke 
Testing Gold-Ores by Amalgamation.* Ernest A. Hersam. Vol. 
othe Effect of Silver on the Chlorination and Bromination of Gold. © 3:0; Hof-— 
man and M. G. Magnuson. (56) Vol. 35. 
Application of Dry- -Air Blast to. the Manufact tur re of Tron. 
Wet Methods of Extracting Copper Rio Tinto, Spain. Charles H Jones. 
7 ag Notes Upon Preliminary Tests and Cyanide-Treatment of Silver-Ores in Mexico 
by the MacArthur-Forrest Process. John F. Allan. (56) Vol. 35. 
_ Improvements in the Mechanical Charging of the Modern Blast Furnace.* 
Baker. (56) Vol. 


Charles H. Fulton. 


Cyanide ‘Practice at the ‘Maitland ‘Properties, South Dakota.* 
Notes and Observations on Cast- Iron. J. Johnson, Jr. (36) 
The Mobility of Molecules of Cast-Iron.* A. E. Outerbridge, Jr. (56) Vol. 
Distribution and Its Relation to the fe of a Blas urnace 
The Plotting of Sizing-Tests.* Ww. Spencer Hutchinson. _ (56 ol. 
Chemical for sien Edgar S. Cook. (56) Vol. 
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The Concentration of Gold and Silver in Bottoms. ' 
oasting and Magnetic ‘Separation ofa Blende- Marcasite Concentrate. & 
Hofman and H. L. Norton. (56) Vol. 35. 
Decade in American Blast- Furnace Practice. FL Reni’ Grammer. (5 
in Mining and Metallurgical Engineering. Ww. Edwards. 
The Need ‘of Standard Specifications for Gray- -Iron Castings Henry Souther. 
(56) Vol. 35. 
gnetic and Electric ‘Properties ‘Various Kinds of Sheet Steel and Steel » 
Castings. Gunnar Dillmer and A. F. Enstrém. (71) Vol. 67 » 
‘The (Supplementary Paper). "James 
he Pty Steel Process in “Fixed Furnaces. S. Surzycki. (71) Vol. 67. 
ecent Developments of the Bertrand-Thiel Process in the — Manufacture of 
Steel. John H. Darby, and George Hatton. (71) Vol. 67, = 
ixperiments Relating to the Effect on Mechanical and Other Properties of Iron se 
and Its Alloys Produced by Liquid Air CR. A. ‘Hadfield. (71) 
67. 
The Cleaning of Blast Gas.* Sablin. Vol. 67. 
‘Sulphur Coke, and Its. Behavior in Blast F. Wuest and P. 
- Troostite; and Heat Treatment and Fatigue of Steel. F. Regees. , (71) Vo 1. 67. 
A System of Handling Sand Mechanically, for Cyanide ‘Vats. * Charles Butters 
and Albert F. Crank. (74) Vol. 13. axe 
Treatment of Telluride Ores by Dry-Crushing and Roasting at Kalgeortie, Wes 
Australia.* W. Evan Simpson. (74) Vol. 13. 
Determination of Tin in and Slimes.* L. Mackenzie. 


ng 
boratories C. Jenkins. meena) Vol. 13. 
Heat Treatment Experiments with Chrome-Vanadium Steel. - H. Riall Sanke ey, 
and J. Kent Smith. (75) Pt. 4, 1904. 
Bay Treatment of Copper Rock at the Quincy Mills, Hubbell, Mich. C. K. Hitch 
Ree Advances in the Electro-Metallurgy of Iron and Steel. R. S. Hutton. 
_ (Paper read before the Soc. of Chemical Industry.) (73) July 28. ae 
New Open-Hearth Steel Processes. P. Ackers. - (Paper read before the ‘Cong. 
of Min. and Metal. Engrs.) (47) July 29. aay ‘dea 
Methods in the 1 Treatment of Copper Ore Kei 
The Chemistry of Wilder D. ‘Bancroft. (3) Aug. 
The Rapid Electro-Deposition of Copper. * Sherard Cowper- Coles. a read 
before the Faraday Society.) (68) Serial beginning Aug. 5. 
“The Bertrand-Thiel Process. E. von Maltitz. (20) Aug. 10. 
5 wea Cupellation and Parting.* Herbert R. Edmands. (16) Aug. 12. ee 
The Cyaniding of the Tailings. A. Prister. (Paper read before the Chem.., 7a 
‘Metal., & Min. Soc. of South Africa.) (68) Aug. 19. 


Blast Furnace Calculations.* J. L. Stevenson. 
_ Gold Extraction by Cyanide. - John S. MacArthur. (Abstract of Paper read b a. 
fore the Soc. of Chemical Industry.) (19) Sept. 2.0 
A Process for Converting Fine Iron Ores Into Nodules. (20) Sept. 7. le Ae ry 
Verfahren zur Verhitung der Lunkerbildung in Schweren -Rohstahiblécken. 
O. Beikirch. (50) Aug. 1; (48) Aug. 
die Schwefelverteilung in Gussstiicken und deren Einflu: 
geugmaschinanguss.* A. Messerschmitt. (50) Aug. 1. 
‘Ueber Schmelzpunkte von Metallen. (82) Serial beginning Aug. 5. 
im Die Verfahren zur Aug. der Lunkerbildung in Stahiblicken.* 
— ) Aug. (48) Aug. 


al Breaker.* Lewis Stockett. (56) Vol. 35. 
Ventilators.* R. V. Norris. (56) Vol. 35. 
; Estimated Costs of Mining and Coking and Relative Commercial Returns from Se By: 
Operating in the Connellsville and Walston- ‘Districts, Penn- 


sylvania. Edward V. D’Invilliers. ‘Vol. 35. 
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Vol. 35. 
On the Crib-Setting of a Deep Level Shaft. D. Griffiths. (74) Vol. 13. 


ha Dust in the Air and the Gases from Explosives in a Cornish Mine (Dol- 
 eoath), and the Efficacy of Methods of Dealing with Them. R. Arthur Thomas, 
and W. P. O. Macqueen. (74) Vol. 13. 

‘The Equipment of "Laboratories for Advanced Teaching and Research in 

_ Mineral Industries. Henry C. Jenkins. (74) Vol. 13. ‘ ed 

Ocean No. 7, or ‘“Klondyke’” Mine of the Consolidation Coal Company in ~ 

¥ Georges Greek Region, Maryland.* J. J. Rutledge. (45) Aug 

Metering Compressed Air and Amount of Air Required to Run Drills at ae 

Altitudes and Pumps Working at Different Heads.* (45) Aug. eee 

Respiratory and Life-Saving Apparatus for Miners. Dr. ——— 

_stract of Address delivered at the Liége Congress.) Aug. 
A Successful Fan Test.* J.T. Beard. (16) Aug. 5. 
Gold Dredging in the United States.* (12) Aug. 11. 
Misplacement of Mining Shafts and Adits.* Stanley of Paper 
in Trans. Aust. Inst. Min. Eng.) (16) Aug. 12. 

The Testing of Explosives for Coal Mines.* (22) Aug. 18 

The Cost of Mining. W. R. Ingalls. (16) Aug. 19% 

Underground Magazine and an Electric Powder 

(Abstract of Paper in Proceedings of the Lake (16) 

_ Apparatus for Laying Dust in Coal Mines. a J. Cresswell- Roscamp. 

of Paper in Trans. of Inst. of Min. Engrs.) (16) Aug. 26. 

_ ‘The Action, Influence, and Control of the Roof in Longwall Wo Ae 
Halbaum. Cissay read before the N. of Eng. Inst. of Min. & Mech. ‘Bagrs.) 

The Poteau Coal Mines.* W.R. Crane. (45) Sept. — a = 

Pumping the Comstock Lode Mines.* Carl George P. de Laval. (45) Sept. 

Compressed Air and Defective Installation of Air Plants. Wm. 


Sept. 
An Electrically Operated Flat Rope Hoist.* Alfred Gradenwitz. (45) "Sept. 
The Iselin Plant.* F. L. Dixon. (45) Sept. a 
Hoisting Practice in the Pennsylvania Anthracite Region.* R. Norris. 
The Plant.* (16) Serial beginning Sept. 2. 


‘The Bengal Coal-Fields of India.* George A. Stonier. | Paper in 
Trans. of the Inst. of Min. Eng.) (16) Sept. 9. 


The 


Practical Utility of Manual Technical ‘Training. Wm. 


sons. (Address before the Nat. Educational (14) 12 
Serial beginning Aug. 31. yell. (27) 
_ The Production and Utilization of Ozone. “Arthur Ww.E Ewell, (27) Aug. 3 


—— 


- Some Unusual Experience with Asphalt Pavements. * (14) Aug. 5. 
a Municipal and Company Operation (gas works). (83) Aug. 15. _ 
La Corniche de |’Estérel. M. Thérel. (43) 2¢ Trimestre, 1905. c 
. Uber Slbesprengung von Strassen. F. Drobny. (53) Aug. 4. 


Aug. 25 


Methods of Location on the nectaw, Railroad. F. Lavis, 
Railway Construction in North China.* Hulme 
Leitch, Jun., Assoc. MM. Inst. C. E. (63) Vol. 160. © ces 

for Cast- Iron Wheels. ‘Charles "Dudley. 
The Development of the Single-Phase Railway System.* (11) July 28. : 
 ‘'Praverser for the Western Railway of France.* (11) July 28. 
The Nerves of a Railway: Block Signalling Systems. on American Railways.* 
; Day Allen Willey. (10) Aug. 
2 2-6-2, or “Prairie” Type Express Engine; Lake Shore and Michigan 
Enlarging and Remodelling at Victoria Station: London 
Coast Railway.* Chas. S. Lake. (21) Aug. 
Ten Wheel Switcher for the Lake Shore.* A 
Central Vermont Two-Cylinder Compound. * (39) Aug. 
F Machine for Loading Box Cars with Coal.* (13) Aug. 3. | 
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of Locomotives. * (11) Aug. 
Schenectady Balanced Compound Locomotive for the 


Paper read before the Amer. Ry. Master Mechanics’ Assoc.) ) (47) Serial 
beginning Aug. 5. 
A Large Locomotive Boiler. ‘Amer. Engr. and R. Journal.) (47) 
Electric Locomotives for the Valtellina Rattwer.” Valatin. (17) 
‘Brake ag Tests. (Report of Standing Com. to M. C. Assoc. (18) 


on the Southern Pacific System. ELM. Cutting. (Abstract: ot 
read before the Pacific Coast Ry. Club.) (18) Aug. Bee me 

me Yard Air-Brake Testing Plant, C., B. & Q. Ry.* (18) Aug. 5. 

The Terminal Railroad Improvements at ‘St. Louis.* © (14) Aug. 5. 

ectric Headlight for Locomotives.* af ) Aug. 10 me 

Crossing Frog with Continuous Rails.* (13) Aug. 10. 
-Thomas’s Central Automatic Buffer- -Coupling.* (11) Aug. 11. 


150 000-lb. Flat Cars for the Pittsburg & Lake Erie.* = 
English moor Care.* Aus. 11. 
_ Reinforced Concrete Passenger Tunnel: C. R. R. of N. J. . 
The North-Western’s New Line to Milwaukee.* (15) Aug. 11. 
=f Electric Plant for Fixing Rails Packing Permanent — 
Pennsylvania Terminal Work in New York. (40) Aug. i. 
_ Improvements to a Toledo Road.* (17) Aug. 12. selena 
Power English Gasoline Motors for Driving Locomotives.* = = 
Balanced Compound Locomotive, Erie R. R.* | (18) Aug. 12. ae 
The Combined Automatic and Air Brake. (Payer 
Stephen 
_ Uren. (Paper read before the Pacific Coast ‘RY. Club.) (18) Aug. |) 
Electricity. as Applied to Steam Railroads. A. H. Armstrong. (From an 
Address before the Richmond R. R. Club.) (18) Aug. 12. 


The Tabor-Bechyne (Austria) Interurban Line.* (72) Aug. 15. 


5 ug 


Concrete Ties on the Lake Shore & Michigan. Southern ‘Ry. * Aus. 17. 


* Coleman. (40) Aug 48. 
_ Heating the Rock Island Smithshop at Moline, Ti. . (40) ) Aug. a” 
North-Eastern Locomotive Works, Darlington. (82) Aug. 18. 
“ts Locomotives at the Liége A. M. Inst. Cc. B. an 
| Serial beginning Aug. 18. ot 
-Ten-Wheel Locomotive with Superheater, C., st. P., M. & O. Ry.* Aug. 19. 
Hollow Firebrick eal Chicago & Northwestern Railway.* 
Standard Designs of Locomotives for India. (13) Aug. 
si Lackawanna’s Eastern Terminal at Hoboken.* (40) Aug. 25. VEST 
& Rio Grande Station at Grand * 25. 
ug. 


. a | New Bogie Tank Engines, South-Eastern and Chatham Railway.* 
Westinghouse Blectric Locomotive.* (27) Aug. 26. 

Construction of the Pocahontas Tunnel, New York Central R. (14). 26. 

Some Factors in British Locomotive Design.* Chas. S. Lake. (47) 

_ Inspection Locomotive, New York Central Lines. * (18) Aug. 26. 
Signals in Snow Sheds, Southern Pacific Go:* (18) Aus. 
— _ The Rhodesia Railways, Limited.* (14) Serial beginning Aug. 26. 


pee Base Line Measurements for the Pennsylvania R. R. Tunnels at New York. ts 
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Rallroed— (Continued). 

The New Hampshire Traction s Potable Sub-Station.* 
_ Operating Results of the Valtellina Railway: Peculiarities of ine ‘Phree- Phase 
: Traction. Eugen Cserhati. (17) Aug. 26. | 

~The Brake-Shoe Problem. (17) Aug. 26. 

New Metropolitan Railway Locomotives.* (17) Aug. 

75-Ton Steel Flat Car: Pittsburgh & Lake Erie Railroad. * 


Atlantic Type Passenger Locomotive with Superheater : Chicago, Rock Island 
Pacific Railway.* (25) Sept. 


‘Heavy Switching Locomotive: New York Central Lines.* (25) Sept. of 
ah Superheating Ten-Wheel Engine: C., St. P., M. & O. Ry.* (39) Sept. 
Westinghouse Single-Phase Railway System.* Clarence 
Article in Electric Club Journal.) (39) Sept. | 
Under-Running Third Rail for the New Central. “Sept. (40 
1; (14) Sept. 2; (17) Sept. 2. 


A -Shed for the Hoboken Terminal of ‘the ‘Lackawanna. * 
ept 


A Steel Flat Car of 150000 Pounds Capacity.* (40) Sept.1. | oenaas 


— New Reinforced Concrete Shops and Car Houses of the Central ‘Pennsyl- 
vania Traction Company at Harrisburg, Pa.* (17) Sept. 2. 
ah of the New Plank Road Car Shops of the Public Service Corporation. 


Martin Schreiber. (17) Sept. 2, 
Track Elevation on the Chicago & Western Chicago. (a3) Sept. 
Car Wheel Forging.* James H. Baker. (20) Sept. 7. 
New Freight Yard of the Burlington at Galesburg.* (15) Sept. 8. at a tke 
Montreux-Oberland-Bernois Railroad.* Frank C. Perkins. (15) Sept. 
Etude sur la Stabilité des Trains et les Chemins de Fer & Voie de 0™ ,60.* 4 
(Lecture delivered before the f&léves-Ingénieurs des ‘Ponts: 
Chaussées et des Mines.) (43) Trimestre, 1905. 


sur Divers Travaux d’Infrastructure la a ‘Pithiviers. 
Lorieux. (43) 2° Trimestre, 1905. 


: La Traversée. ‘sous la Seine de: 
Nouvelles Lignes du Métropolitain.* C. Birault. (32) June. 

gy Traverses de Chemin de Fer en Acier Moulé.* Ph. Rousseau. (36) June 10. . 
Wharf pour l’Embarquement Rapide des Charbons a “Baltimore 

Chaudiére de Locomotive & Tubes a’Eau: Systeme Robert. * Barbier. (35) 


Moteurs de la Compagnie Chemin de “Fer Nord.’ * du Bosquet. 


des par la sur ie des Chemin de Fer de Paris 
a Lyon et a la Méditerranée. H. Mottet. (38) Aug. 

Die Eisenbahnanlagen Bombays.* Blum and E. Giese. 2649) Pt. 7- 9, 1905. 
Die Liiftungsanlagen beim Baue der Grossen Alpentunnels.* 


ouvelles Distributions pour Locomotives.* (33) Aug 


Karl Brabbée. 


Development of Track Work on “Street ‘Railways. Victor Angerer. 
Rae! (From Paper read before the Connecticut Soc. of Civ. Engrs. and Surveyors.) 
Leicester Tramways! Cost of Construction. (26) Aug. 4. 
The Installation of Electric Tramways in Christchurch, — Sean 
Electrolysis Investigations in Germany. . 5. 
; Some Methods Used in Car Barn Construction with a View - Fire Protection. 
Exeter Corporation Tramways.* (72) Aug. 
_Philadelphia’s Rapid Transit Railroad.* (15) Serial beginning Aug. 18. 
Convertible Electric Motor Cars: Brooklyn Heights Railroad.* (15) Aug. 25. 
ppd Power Plant of the Boston and Worcester Street Railway.* (20) Aug. 
The Engines of the Interborough Station.* (64) Sept. 
Ente Street Railway Construction. Joseph Owen. (Abstract of a Paper rea 
a in before the Incorporated Assoc. of Mun. and County Engrs.) (13) Sept. 7._ 


hemin de Fer flectrique de Saint-Gall a Speicher et a trogen (Suisse). 
Somach. (33) Aug. 26 5 


The River an 
Soc. C. BE. (54) Vol. 


The Sewerage of Douglas, Isle of Man Bamuna Stevenson and ™ 
_Kynaston Burstal, MM. Inst. C. BE. (63) Vol. 160. me 
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- Notes .on the Working of the Shone System of Sewerage at Karachi. + 
Forrest Brunton, M. Inst. C. E. (63) Vol.160,. 
The Use of Concrete in Sewer Construction. * C. Parmley, ‘Soc. 
i Sewage Purification with Special Reference to the siatenciaies in Ohio. R Winthrop 
7 A Winter Visit to Some ie Disposal Plants in Ohio, WwW isconsin and Illinois.* _ 
C. BE. A. Winslow. (1) June. 
‘ The Heating and Ventilation of Schools. = (70) Serial beginning Aug. 
Hot Blast Heating and Ventilation.* W. G. Bissell. (Paper read before — 
Amer. Soc. for the Advancement of Science.) (70) Aug. 
_ Concerning Sewage Disposal from the Standpoint of Pollution of Oysters and — 
Steg Other Shellfish, and Especially with Reference to Their Transmission o 
Ss Typhoid Fever. George W. Fuller. (3) Aug.; Abstract (14) Aug. 12. 
‘Revised Plumbing Regulations for Massachusetts. (70) Aug. 
Land Reclamation Along the Illinois River.* (14) Aug. 5. ace 
The Significance of Analyses of Effluents from Sewage Works. 14) Aug. 5. 4 
Sewage Disposal in 1 Ohio, Wisconsin and Illinois. (14) Sept. 
L'Installation des Appareils de Chauffage et de Ventilation le Batiment 
- Situe Rue Ducale a Bruxelles et Destiné aux Administrations Centrales des me 
Postes et la Marine.* M. Heyniux. (30) Aug. 
Th Structural Design of Buildings.* | Cc. Schneider, M. Am. Soc. Cc. E _ (54) 
Revised General Specifications for Structural Work of Buildings. (54) Vol. 54.. 
The Influence of Carbon, Phosphorus, Manganese and Sulphur on the Teastle 
§trength of Open-Hearth Steel.* H. H. Campbell. (56) Vol. 35. 
Fire Protection and Water Supply.* (70) Aug. 
Concrete Block Building | Construction.* Spencer B. “Newberry. (67) 
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THE "THEORY or FRAMEWORKS ‘WITH RECT. 
ANGULAR PANELS, AND ITS APPLICATION and | 


By Ervst F. Ji oNnson, Assoc. M. Am. Soc. 


To BE BE Presentep NovemBer 1st, 
A 


can in relation to all the others, and “only 

on the basis of a preliminary and more or “less incorrect design, 

from which, by ‘successive modifications, a practically correct one 


is the writer’s purpose, first, to develop ‘the exact theory 
fran 


ameworks with rectangular panels, and then to suggest 
short-cuts as may be of use in n actual designing. 
In the following discussion all distortions | to direct stresses 


will b be neglected, as as they are ‘when “compared 
those | in to bending. 


NotTEe.—These papers are issued before the date set for presentation and dis- 
cussion. Correspondence is invited from those who cannot be present at the 
"meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
written, will be published in a subsequent number of Proceedings, and, when 
finally closed, the papers, with discussion in full, will be published in Transactions. , 
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— undetermined structures. The ‘Stresses in each member, therefore, 
— “a 
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— 


‘acted 1 upon by t two 


B, and 0. Let M M,, M the 


moments produced in the beam at the points of : of support. 


These latter moments will be considered positive when mn producing 


compression in the top of the Let 3, be the eleva- 


the deflections, — —m and. at D 


must be such as to 
—m+ 46, _n—s - 


Ina beam with uniform cross- section, the deflection of one 


parker 
moments of the bending moment on each ‘unit of length pon 


the two vo points, around | the former divided by the of 


hae beam supported at three or ——— 

ted loads, W, and 

— 

of bending in this beam may be, 

and E, measured from the tangent 

— 


PHEORY 01 


stress at extreme fiber 


neutral axis is 


de= 


=M, FM= KN | 


OP= 


ios 


= 
rs.] OF RECTANGULAR FRAMEWORKS. 


The mome moment the AD EO G B, A wil 


And the moment of area , around be 


I, and be the of inertia of ‘beam from 
B ‘and B to C, seuitieiie: and let there be a any nt 


and W.; then will the deflections at and Cb 
m= +2 M,a 


M, 


ir 
- 


This equation we will ell the’ “theorem of four moments, as 
itis is nothing else more form of the theovess of three 


om 
that theorem. 
which thi question was it 
tila that it is tru not only for a . straight beam, but also for a 
a beam forming any angle at B, Fig. i, as long as ‘the base line, 
a B 6, is drawn with the same angle at B and the moments and 
. distances, 6, are taken positive on the same side of the two parts © 


In order to make the theorem of four: moments easily applicable 


frameworks we e will write it in two “more forms, 0 ome each 


“enable us always: to keep the left-hand side of 


the side, just as the top is in the case of horizontal mem 
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“THEORY RECTANGULAR FRAMEWORKS. 
‘Form 2, for the upper left-hand and the lower right- hand co corners, 


oe 
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= 


found in in any ‘framework of panels 


wi d vind forces, Wy Vy 


or? =1[ +554 
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7 
oe 


am 
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to the first form of the theorem of four moments, 


#&F rom these four equations we ‘find the values of 


, must be constant for all the columns. we have, 


ing to the second and aie forms of the iit of four moments, 


- 2 My + My) = 3 


nt similar equation for the second panel. ns 
We also k know t out ‘the wind: “shear moment must dead equal to the 


= From three we find the values of M,,. 


29? 


Md +2 My)— 


15 


2 THEORY OF RECTA) q 4 
Since the sum of the moments around each intersection point — 
‘must be equal to zero, we 
gy Mg) + (2 My + M,) = 1X 
My Me 
— 
“| 
— 
— 
— 
— 
— 
moments we find the values of M,,, M, 
gg 4 
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From M ay a and we find May 
1c re ach tier of panels, we 
get the values of all the moments, in y, al 
=0.. 


M,=0. 


values found into expressions | for the various moments, 


th direct stresses and Te 
a 


and BO 1 framework, DA = M,, 


= Then we we have (taking tension positive), 


and S, are the direct stresses B and B respectively, - 


4 


and. the shear due to ‘the r reactions a at and respectively. 


Sobetituting these values. of x and y in ‘XIX, we 


ere 


as the vertical ‘reactions, will pile found through 
a = xX; likewise the horizontal by 


The to ‘the: vertical | loads are found i 


he loads m 


im 

— 

— 

- 

| 

iia 

— 

— 

— 
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= 


be retained in the expr expressions for the elastic condition of the sulle ‘ 


‘zontal members in Equations IX to XV, inclusive, 
‘The direct stresses due to the vertical loads may be found in the 
same way as those due to wind, w 
w,4, and w, b, must be into account. 


that we have im Fig. 3), 


S, and are the direct stresses | in G vd and B 8, respectively, 


M, 


ome —— 


- 


3— 


these values of x and y into Equation XXiI, we 


7 


My , and MM, 


simplified and yet retain a ‘sufficient of 
In most buildings the moment of inertia of the various. columns 


ce and geen may be : assumed to bear the same relation to > each c other — 


7 = 7 andsoon. 


If ‘this the case it is evident that the moments to wind 


and floor loads we also assume the ‘point of no 
bending lies at the middle of the column, 


be related to each other in the same way, 
In buildings where there is not too in story 


— 
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q 
— 
and the lower end of the 
ig of calculating frameworks with r 
— — method of 
— 
— 
— 


W,) 


moments, 
the theorem of four 

the deflection of all must be the same, we have, 

the second and third forms ¢ of the theorem of moments, 


2 (2 + M, 


+ Ma) =7 Mw +7 4 _XXX1 


From, these nine equations the values | of all the are ; 
in terms of Me and this may be used on each ‘8 


+. M, + My = |. XXXII 
and so on, for each ‘stor 
To fi find the dizect stresses i in the vertical it is necessary 
Si only t to figure the differences between the lower and upper column — 
_ gtresses at one floor, whence those for the other floors s may be found © 7 
by proportion, as they are proportional to the wind ‘moment at the 


‘The direct stresses in the horizontal members will be 


‘the vertical load on ‘on is ‘that i 


“considered ‘uniformly distributed, the moments in ‘the g 


irders and 


columns following ‘way 
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Taking a 
=-M, 


4 hs), ‘from the 


M, + 2 Ma Me + 0..XXXVIII 


.e ad. columns m may be assumed to be zero, we em 


these seven equations the values of 
be found for the floor in | question. Those for the c other floors m 


differences in the direct stresses in the vertical members 
must ist be calculated for one floor, ‘and may be taken propor- 


This is, of course, 


— Papers. 
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ILLIAM M. Au. Soc. C Jetter) —This Mr. Post. 
paper is of particular interest to engineers of the Pacific Coast. 
At a recent meeting of | engineers in Los Angeles, the point ‘was = 
brought out that, in flumes and vari 
Oss- 


~ sections, if wat at first, certainly after a year or more of service. 7 


é 


It would be of interest: if Mr. WwW arner would state how the eal- 


culated velocity is borne out in the finished work, at the beginning 
‘as well as after some months of service, with the ‘resulting: deter- 
mination of n in Kutter’s formu ula, in these cases. Also whether 
his experience in this work leads to the conclusion : work by 

company’s force is cheaper than by contract? 
Tosern H. AM. Soo. EA (by letter). 


whole, quite accurate. na "There are some points of minor emainiaih: 
however, which are not correctly | stated—the final dimensions of the 


ee for instance. It was the original intention to finish all mem- — 
_ bers to the sizes shown on the plans, but, owing to the fact that this ae 


me *This discussion (of the paper by Edwin H. Warner, M. Am. Soc. C. E., printed in 
a Proceedings for May, 1905), is printed in Proceedings in order that the views expressed 
be brought be oreallmembersforfurther discussion. 
“Communications on this subject received prior to October 27th, 1905, will be pub 
- a + This ae was presented before the San Francisco Association of Member: 
Soc. C. E., at its on August 19th, 1905 
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in, by 15 long, bolted to posts. with by 153- in. 
bolts, with cast- -iron washers. The posts, dressed on two sides, were 7 
i. in. square by 9 ft. long, and spaced at 4-ft. . centers. _ The beams 
were 53 in. square and 10 ‘ft. 6 in. long, and were gained 3 in. and ys 
spiked to the posts with one -10-in. wire spike. The sides of the 
ume were 23 by 11-in. tongued and grooved stuff, dressed on th 


nner surface. = The bottom was double, the outer plank being L in, 
‘thick, and dressed on the outer side, and the inner plank being 3 in 
and dressed on the inner sid side. At the junction 
and bottom a chock, 2} in. square, was used to confine a 7-in. s 
of three- ply tar- paper which extended between the bottom outer and 
inner floors. This arrangement was was quite effective in stopping 
~ leaks. © ‘Within five days after the water had been turned into the 


~ flume, the leakage amounted to a trifle less than 1% of the “a 


as used to | break joints longitudinally. "No difficulty was experi- 
1a ~ enced in bending the side planks to the sharpest curve, and, consider- 
a Bi. the fact that lumber was purchased from a dozen different mills, 
‘and that much of it was imperfectly sized, and, also, that all work 
above the stringers contract, the flume is 
tight and well built. ris 
As the to of ‘building a wagon 
"within less than } to 4 mile of the flume line, a standard-gauge rail- 


way was laid over the lower 8 miles, and all lumber above the caps 7 


__ On about half of the line the flume posts 1 were re used for cross : 


sawed cross-ties for the entire line would have been 
‘since salvage | on the ties could have been realized in ‘most cases. 
p32 After the flume was completed the rails were replaced on top of the 


 tie-beam, the intention being to use light cars for patroling the line 


‘delivering for ‘repairs, ete. This is certainly a novel 
and, , in most cases, could be used to in 


toa maximum depth of 4 upper | 548 ft. is. built on a 


of == or 1: 2545 on the following 1051 ft., 


were from in to in. je 
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Il be 8 ft. wide and 8 
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aentaemenel ON HYDRAULIC POWER PLANT. 
0. 001366, or 1: 733. 3. The latter grade was intended to be nie on the Mr. Cunning- ies 
entire > line, but, owing to a change in the location of the intake — ™ 
after wo work had been started on the flume, a a broken grade had to be | 
used. The g greater portion of the flume was located on é a very steep 
_ hillside, the average slope on fully half the line | being ¢ greater than 
50 degrees. The soil on this portion is from 1 to 2 ft. deep, beneath — 
which lies hardpan and basalt rock. On the lower portion, the cliffs 
to a height of 500 ft. above the flume line, and in many places 
are almost vertical, while below tl there x may be an almost vertical 
of nearly 600 ft. to the river. On this p portion the flume is 
located from 100 to 300 ft. above the brink of a caiion, wag walls of 1 
which rise vertically from the river from 200 to 400 ft. Ps — 
this cafion the river tumbles in a wild succession of cataracts, plenti- 7 


interspersed with large boulders, navigation impos- 


miles in length, has never been explored. 


The « entire e line being covered with h heavy fir, hemlock and 
dense underbrush and logs, with many cliffs, made it a tedious and > 
ee undertaking to locate the line and clear the ‘right of way. 

Owi ing to the difficulty and expense of building aw road 

near the flume line, it was decided to use te timber on the ground | 
for trestle « caps, posts, sills and mud- sills. All the mud-sills were 
of cedar; other members were of fir, hemlock and cedar. Drift- -bolts- 
and nails were delivered by wagon as near as possible to the flume, 
and then carried | by pack- horsés and men. = ‘Trestle bents were held 
upright by braces of light poles. Crabs were used fo for erecting b bents 
on portions | of the line, ‘these sliding o over bents previously erected. 
‘These, however, did not prove successful on ail parts of the line, and, 

where the trestles were low, be stter progress was made with gin- -poles. 
As the ground throughout this region has a strong tendency to 
disturbed, it was sought to avoid all side-hill cuts 


te river, it is probable that this portion, whic 


water was turned in, the v writer made a series of experiments 
results of which are shown in Table 3. 

ae The mean friction coefficient, n, for dressed lumber, from Table 3, “ 

is 0.00962, and it will be noticed that in “nearly | every case n n in- 

-reases slightly with the sine of the slope, S, also with the hydreulic 

radius, where S constant. The Velocities were measured with a 
4 Price current ‘meter, No. 131, at two stations 1000 ft. apart. f ae 


< 
taken on the same date were made when the depth, wa 
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n establishing the gradient of the flume, the friction factor, n, 
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reason that ¢ at this a 
time it was not quite at the end. Assuming a fric- 
tion factor of 0.010 for the lower grade of S= === 001366, the carrying 
CA ‘capacity of this flume when running 7 ft. deep will be 576 cu. ft. 
per see. and, for the ‘Present development, + deep, 284 cu. ft. 


” 


Date. 
1908, 


Hydrauli 


Gradien 
Veloett 


|| 


OS . 


‘|| 


es 


0.00294 | 1.76 


* 
4 


The time > required | to complete the flume, ‘including the trestle 
substructure, | was 74 months. trestling and. ‘grading required 
about 4 months, and was by far the most expensive, not for - the 
reason that ‘it was done by day labor so much as aes account of a 
‘difficulties i in the transportation of materials, supplies, “ae 
eS In reference to the dam, it is quite evident that’ the line of sheet- : 
: piling under the crest is of no es as any water which 
top of the second and, “while this dam is a safe structure, 
ses itis the writer’s opinion that an equally safe and much cheaper plan 
Be ~— eould | have been adopted; but in this, as in a number of other in- 
ik stances, money seemed to be of no object to the company, and the 
onan mechanic who was later in charge of the work had no . difficulty in i : 
mak an introducing a number of freak designs in gates, sand-boxes, rack- _ 
supports, ete., fact, the policy of the construction manager 


ow ca small 


— POWER PLANT. (Papers. 
d from the mean velocities, anc 
V=Cy RS, were deduced from 
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ravagant plans and locations were ado i 


DISCUSSION ON POWER PLANT. 


‘ing the construction of this work the called attention the mr. 


that owing to the velocity of the water in the  sand- boxes 
(about 5 ft little sand would be deposited, and for all 
practical purposes the sand- ‘boxes might have been omitted, since, 
at the rena writing, ‘most. of the sand entering the intake at = 


it out 


the velocity in a is high it would be bette ter prov ide 

v4 ways for removing the sand at the intake, which can be made wide 
ee enough to give a low velocity and permit the deposit of sand, ete 

an grades of the several pipe lines from the reservoir to the — 

: pow power- -house were fixed by the chief « engineer, and, as an example _ 

not to do it,’ ” are At t one poi t each alternate 


ow Tidge no 


es from the hill, but as bed-rock was not found for a considerable depth ms 
at certain points ‘it was moved back against the hillside. Later, it 
was conceded that this: was. a mistake. involving: large expense in 
moving rock and earth; furthermore, | the danger of land | slides is 


largely increased by oll the toe.of the slope. In the writer 


4 an error rey the a -in. stool 
@ able of six strands, with seven wires to the s strand, was. heel 
instead the flexible nineteen-wire strand. The hoisting 
engine, which was purchased by the company under a guaranty ‘from 
the makers, was geared too low, and would not handle the standard 
ears on the 65% grade, hence the necessity of using small flat cars, 
made by the company, and weighing about» 4000. ‘Ib. each, 
= of these cars on the 3% grade was not ‘sufficient to overcome ie 
the friction | of the 2 300 ft. of cable on a descending | car, | therefore — 
: it was necessary to divide the incline into two sections, using a large 7 
i donkey engine at the upper end of the 8% grade for hauling stand- 
Fe ard flat cars sup to that point, , where all loads had to be transferred to 
small cars. T he writer was in favor of making 4% the minimum 


grade, in. view of, the in amount of friction to 


least $30 000 could have been the original 
4 a making it a single track for the entire length. The lower end 
of the 1 road as originally located was about ‘700 ft. north of the long 


trestle shown on the map, F hig. i, , and the writer proposed to connect 


here with the railwa 
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DISCUSSION ON HYDRAULIC » PLANT. 
janning- mum grade of 8%, with two backs to enable cars to run 
-reetly into the power-h -house. It was admitted that would be 
more economical construction, but, as time was limited and the 
‘management skeptical about a single- track line having sufficient: 
capacity, it was decided to build the more expensive line, which was 
- double- tracked for one-half its length, after which but one track was 
used. This plant cost fully $150 000 more than was necessary, and 
(was a repetition of the old story of the business’ , manager and lay- 
men ‘mixing in in the engineering department, with the usual | results. — 


Adams. AnrHur M. Ax. Soc. E#* (by letter) —The design 

heee ‘ of works of the character described in this p paper gives rise to inter- 
esting and important hydraulic and economic questions, to two of 


which the writer wishes to call attention, 


The first is the carrying capacity of 8, such a 


Med 


= Although this type of construction has been common si ia: so eo many 
years, engineering literature records no experiments on flumes of 


comparable s size adequate to enable one to determine satisfactorily — 
the effect on carrying capacity to be expected from using dressed or — 


gh inner surfaces, the effect of ‘age on such surfaces, and. es- . 


Our Knowledge of flume capacities, thus i is based largely 
upon a few observations made on straight experimental — 
: supplemented by inferential | deductions from observations made on 
= iron pipes, and channels of other character. What i is needed is care- 
ful determinations of results achieved in actual practice. 


the flume described has been built with close adherence to 


ia established grade, a condition unfortunately | not often met in a . 


ol p plished work, it would seem to offer, by. reason of its size and length, 
sas) an unusually favorable opportunity for a valuable addition to pro- 
ae fessional knowledge on this important subject. The expectation that an 


a second question to which the writer would call attention is 
the problem involved in determining the permissible ‘sacrifice in 


frictional he ad i in n flumes and. pressure pipes in ‘order to reduce the 


economic expenditure. 
determined by other such as the necessity 
ie for diverting at a certain point, and the desirability of delivering — 
the water to the pressure pipes at a certain advantageous place, or it 


may be influenced by the character of the intervening country; but 


* This was presented before the San Francisco Association of 
Am. Soc. C. E E.. at its meeting of August 19th, 1905 


= cu. ft. per sec. will be delivered with a depth of 4 ft. seems to the ve ; 
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selecting size of pressure pipes to be 
Whatever the other limitations 1 may be in any any specific case, it aie 


~ should always be borne in mind that the same principle, long ago Si 
enunciated for securing the highest economy the quantity of 
copper used for electric transmission, , applies to other forms of 
‘“mitting energy; and that the total investment in flume or ‘pressure 


pipe should, when practicable, at least approximate to the value of Pa cf 
: the power sacrificed i in losses of head therein. 
a ‘The wr writer believes that this broader application of the rule ie 
~ been very often overlooked by engineers, and he recalls no instance 
attention has been directed to it in professional literature. 
the case of power installations where regulation is obtained 
automatic gates controlling the discharge, low velocities nthe 
_ preenare pipes may be desirable, in the avoidance of ram and in 
- gecuring ease of speed control; ; but, under high heads, where deflect- 
4 ing nozzles are used for the automatic regulation, whether | or not 


can be ‘no danger of excessive ‘water ram, snd, comequentiy, no 
mechanical objection to the use ‘of high velocities i in the pipes if the 
re onably free from | grit, as it must be for other reasons ~~ 
In the installation described by the author insufficient data are 


given ‘to ascertain whether or not a study of the problem has been 

made i in determining the size and grade of the flume; and nothing © 
ig said as” to whether local conditions did or did r not decide the 
question. But, » concerning the pressure pipes, enough data are 


given to throw some light on the subject. np 


The cost pipes is given as $140 000; the. loss head 
_ therein : as 7.2 ft. Calling the installation a 20 000-h. p. plant indi- 


3 pens an standoce efficiency of 75%. for the power-house equipment. 
The total lost in the pressure pipes, therefore, is 


276 (cu. ft. per sec.) X 62.4 (Ib.) X 7.2 (ft.) X 75 15 (%) _ =169h. p. 


s-power sacrificed in the there- 


_ There is, there re, power uabee te using pipes ¢ of the size 


F chosen, costing at this very high rate for the pressure pipes alone, _ 
_ whereas the average cost of the entire installation, including wane 
on lines and all, given about $125 per horse- power. It 
- appears, therefore, that, 1 in keeping the frictional loss in the pipe as he L. 


low as 7.2 ft., a price is being paid for some power saved thereby of 
nearly seven times the 
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on ‘HYDRAULIC 1 ‘POWER PLANT 


>= 


be glad to be informed if in this case there 
e.Y were factors in the problem, not mentioned in the paper, which borer. 


% 
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PAPERS A AND DIS 


his Society is not responsible, as a body, for the facts and opinions ¢ 


in any of its publications, 


OTES ON “THE IMPROVEMENT OF RIVER: AND 
HARBOR: OUTLETS IN THE UNITED STATES. 


y 


looked. — ‘The ‘great | divergence of opinions of engineers of ability on — 
any { given harbor project, referred to by the author, may be » safely et 
ascribed to differences in in diagnosis of the case in hand. This 
__ be explained, in a measure, by assuming ng that each | engineer naturally ne 
magnifies the importance of certain facts and features of the problem — 
ce with which he has had much experience, and deliberately slurs over 
ane equally important facts with which he has had very limited experi- — 
ence. The whole question brings to mind very forcibly the fact 


By; that it is s hard to find an engineer with a well-balanced mind, or one | 


3 rare trait, “nowadays, when are in demand, will be- 
A 


: 

to .0 doubt whatever about the truth of the 
= stream which has — of oie and stability of regimen Pe 


By This discussion (of the p paper by D. .. Watt, M. Am. Soe. C. E., ‘printed in , Pro. 
dings for May, 1905), is printed in 2S SS in order that the views expressed may 
: + This discussion was presented before the San Francisco Association of ‘Members, — 
Am. Soc. C. E., at its meeting of August 19th, 1906. bile 
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is 
the axis of the channel to one side, or, worse yet, , splits it in two, 
= of which are undesirable and hurtful in their effects. eS eer 
_ The third statement is not expressed very clearly, but the author 
"probably means the gorge section at or near the entrance, | which cer- 
tainly has a most remarkable relation to the tidal prism g going in 
out with each tide. That is to we take the mean- 


—_— tide, we will get : as a result a very ahieios relation oiler 


tion is 1: 33, or, in 1 other words, Taes: requires 33 § sa. ft. of = 
_ tide section for each and | every million cubic feet of tidal waters ~, 
| Passing in or out at spring tides. ¥ This is true of San’ Diego, San 
- Pedro, San Francisco and Humboldt. San Francisco Harbor has 
a tidal prism area of 480 sq. miles and y yet this ratio is maintained, 
although the shores at the entrance are quite rocky. All these har- 
joo bors face the Pacific Ocean, and the natural forces of the discharg- 
ing ebb-tides are in constant battle with the heavy seas and ground oe 
= which are ceaselessly beating in and trying” to choke the 
entrance. In the case of inner harbors, the entrances to which are a 
very largely under shelter, the ratio above mentioned becomes 1:43. 
- This difference is no doubt due to the greater exposure to which the : 
entrances of coast harbors are subjected. 
Another most important relation, amply verified in almost every 
f as instance, has a very material bearing on the possibilities in any given Pe , 
of improvement by jetties. It has been found by long experi-_ 
x ~ ence that if we examine carefully the best defined channel in the 
we sata tn inner harbor, not too far from the entrance, and | note t the width pand 
Cae eae mid-channel depth in feet and call it D, then, as a general rule, « ex- ae 
nase ee perience shows that by a system of high- water jetties, we cannot .F 


_ hope to get and. maintain a bar- channel depth greater than « one-half ral sea 


reference to the author’s statements the 
following in the of Nature i in the 


time to Nature. Take the case of Humboldt, ‘for 


square idiainak of the gorge. Mf The shore drift from the south ee 
_ the channel to the north from year to year, the navigable depth de- 
riorating all the time, and th di i 
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worse worse as it Finally, | the ebb- tide  dis- mr. Le Co Conte. 
charge from the gorge bursts out through the bar square 


abreast of the cnbunenatiy: and, as a result, we have a fine } channel once ae ving 
~more. This cycle of events simply repeats itself in the course of a 
few years. It would seem from this that Nature does tell us in ; ee : 
plain language that the proper place for the channel is undoubtedly — ee 
eG ‘square al abreast of the gorge, and the existing jetties are practically 
lined to believe that under usual con- 
ditions the best time for its. be when the channel 
3 has swung to about midway between its furthest limits. — The writer x 
begs leave to differ with him, for the - reasons above stated. 
z= author mentions the fact that in some cases dredging alone 
been relied upon entirely and 1 the results have been very satis- 
factory. ‘This brings to mind a which has been ‘much dis- 


that the whole financial problem 0 of ‘Jetties or no jetties” 
has undergone a v vast: change, i in favor of dredging alone as a first 
trial. It is manifest to anyone who has given the matter 
per that the question whether a given entrance is to be improved _ ais, 
4 by a system | of jetties or by constant dredging alone is purely a 
financial one. If the annual cost of constant « dredging to maintain © 
— 8 good navigable channel proves to be less than the annual interest 
on the ¢ cost of a system | of high- water jetties extending out to the full bs 
7 depth called for in the; jetty channel, then, of cot course, dredging i is the 
_ proper solution of the problem. — This calls to mind the case of a 
, where the Queen’s Channel is ‘now being maintained by 
7 dredging alone, without the assistance of any jetties, and the sviedibe 
I ncech often reported against—have proved to be highly satisfactory 


The facts of the whole matter are just these: _ In any given. case 
the quantity of traveling drift to be contended with is the factor to " = 


This can best be ascertained by actual trial in a. 
Bs channel, and will at once lay aside all mere conjecture. 
If this trial shows conclusively that the annual cost of dredging i 
operations alone is more than the annual interest on the cost of - 

_ high-water jetties, then it is time enough to begin their construction. Bo 

_ Tf, c on the other hand, the cost of dredging should be less than the pe 

4 annual interest, then give up the idea of jetties and continue annual 


a There are two very important features ‘connected with this sub- 
ject, both of which go to strengthen materially the dredging side of oes 
the problem. is that we have good Teasons to know 

cost of dredging work when | prolonged for : some > yea s with improved 
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; . The’ second is that | one cannot 


on ‘the bar a system of high- , and this depth 
; is generally only about hi half the mid- channel depth inside the gorge. 
This depth may not be er enough for the interests of navigation. On 
the other hand, where the navigable channel is 
by dredging alone « one is at liberty to make any depth he may see = 


fit; 40 to 45 ft. at low water, if necessary. These practical features, 


results so sooner, , give great w weight to dredging 
as as being the most suitable and best problem in a 


"Capt. ‘Harts, M. Am. Soc. C. * (by letter).—The extent 
=. ae of experience in the United States in the improvement of rivers 
+ and harbors for the benefit of navigation is but little realized among 7 
engineers ‘and less” by the e general public. For more than a genera- 
_ tion—commencing, in fact, before the War of the Rebellion—the _ 
a Government of the United States has been meget in vast works © 
But few countries in t the world can and 


extent of their - waterways when compared with those of the U nited — 
= States, and it in but few are the Problems of improvement as wide i in q 


“scope and as large in extent. The construction of jetty harbors, 


~ sueh as those of the Pacific, Southern Atlantic and Gulf Coasts, 
and the harbors of refuge like those of New England, the eco 
and of the fresh- water lake ports, such as Buffalo and 


regulation ‘Tivers ‘Tike the locks 
eanals, like the Sault Ste. Marie, show, briefly, that scope 


works, almost exclusively, have been in the hands of the: 


nS ae It is stated by the author that not all these » improvements: have | 
fully the sanguine expectations of the engineers. This ean 
~ gearcely be gainsaid, but where can a body of engineers be a 
the average of whose success: is higher than that of the Corps: 
- Engineers of the Army, or the widespread benefit of whose work 
_ bears any more economical ratio to the money invested? 
Perhaps: it is a wholesome thing that, in all branches of 


_— and science, there will be found few successful persons who = 
f 


discussion was presented before the San Association of Members, 
Am. Soc. Cc. E,, at its of 19th, 1905. 


shinery will grow less and less 
— Mr. 
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th the way — creations have met their ‘Capt. Harts. 


ing, euch as and rail. 


work are more ¢ easily 
"analyzed and ascertained, wt where a great diversity of opinion 


differences c | and method, and thought. to apply t } 


4 resu occurs” 
river and engineering, one of the most difficult 
branches" of the science—the establishment of correct principles, of tat 
ot anything like a general nature, i is a task of no small 1 | magnitude and ri. 
In all of s science the statement of correct rules 
plaining natural phenomena i is usually made only after a thorough 
> and prolonged study, and after sufficient examples are observed to — 
_ insure that the principles as stated do not apply rather to the excep- 
- tions than to the general case. One of the most danger te 
a scientific man can do is to attempt to establish wide principles ee 
Accepting the au author’s invitation for sm, and taking up 
’ 4 es _the principles enunciated by him in order, we notice first the state- _ 


‘that when the conditions of depth and width are constant in 


flowing water, the water appears to be moving in a curve. 
The converse of this, that: the most constant and best channels 
of rivers are “usually found in the bends, with shoaler depths in 
crossings, was undoubtedly known by river pilots for many years | 
before rivers were studied to any great extent by engineers. 
7 oem are very few straight lines of any considerable length in> ‘natural 
river channels, and the thread of the stream, or the “thalweg,”” 
‘ oe usually winds from side to side within its banks, so that practically 
” all quietly flowing water in Nature “ ‘appears as moving in a curve. a 
This probably results. from many conditions, among which “may be 
recognized the non-homogeneous character of the banks and bed, 
and the tendency of water to travel along the shortest line to a 
_ Practically straight reaches i in rivers do exist occasionally, how- 
_ ever, where depths and widths are - fairly - permanent, as in the Sacra- 
mento below Sutter Island, recently observed by the writer. . May 
not the principle of. curved channels, as stated by the author, be 


‘Sound, on closer examination, to result rather from the 3 non-k a-homo- 
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of the currents to follow a curved and fixed line 
when not “bewildered” by the engineer? 


ON RIVER AND HARBOR (OUTLET 
Greatest depth is ordinarily found in rivers having 

beds where the filaments of the currents are most concentrated both — F | 
in location and direction. This concentration, of course, is found 

in Nature most generally in concave bends, but it is not at all im- ae 


_ Possible in straight reaches where the inter- -relation of the width, 7 


in the bed depends o on the bottom velocity of the water, and, 
where there i is sufficient to pick up and transport the material of 
the bed, an increase of depth may be expected. Likewise, when 


velocities are reduced beyond what is necessary for transportation, 
; suspended material is deposited. , A stable chan channel lies somewhere | 


Would not the author’s: rst principle, as stated, deny that a 
canal could ‘constructed where the depths and widths | 


would becomstant? 
: ts In dredging channels for navigation the straight line is 1 usually 
"necessary on account of the difficulty otherwise encountered in 
ing out the work and in setting ranges so that vessels may easily — a 
follow the deepened channel. When properly designed and located i 
with reference to currents and sediment, these channels usually 
remain open ‘satisfactorily. No experienced river engineer lays 
out dredged channels in curved lines, particularly if - far from the 
banks and landmarks, unless there is no alternative. 
It is not believed that the author intended his statement as 5 


a his second Principle he refers to the fixed ‘webbie between a 


as stated. 


very nature of things, it is plain ‘that this would 
change for different rivers, for different stages the river, 
. ee velocities, with the character of the banks a and bottom, and 
the quantity of already i in motion. 
‘The author’s third principle can scarcely as a 
‘ "general truth, that there exists, or has existed, under natural 

ditions, a channel at each river mouth that limits the possibilities 

of artificial improvement as to depth, width and curvature. 


quite within the range of possibilities, of course, that the 
i position . of the headlands, the location and shape of the bar, extreme _ 


a. flood conditions of tide, together with the action of ‘storms, might 
_ fortuitously combine to cause a bar channel to | scour even a 

greater depth than could be secured by jetties or training walls — 
— b — conditions, that. this happens i in all 
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 Papers.] DISCUSSION ON RIVER AND HARBOR OUTLETS. 


ae Unless the exact moment of such a maximum m depth, in case it Capt. Harts. 


conditions reassert themselves, 
tained as to these special channels so that it can be applied? ie, ga 
- Even if obtainable, can it be shown t that there is any known — 
mise between this unusual and accidental depth and the depths — 


and widths possible with th improvement under the normal and usual Be 


mee iy: Furthermore, it can scarcely be claimed that the rule, even if 
true, would be a good guide, as lack of sufficient information, aan 


5 impossible to secure, might easily cause an it 
bemisled, 
The depth at the Sulina Mouth of 9 to 
11 ft., and, from descriptions available, was never found to be more> 
than 11 ft. before improvement. . After the completion of the : more 
ing works a permanent depth of 21 ft. was secured. At Humboldt — 
Bay, California, the maximum depth of channel before improvement 
was reported as 25 ft., whereas, after the improvement, channel — 
depths of 31 ft. are found. Further examples. could probably 
found, with further search, hich would doubtless add to the con- 
— that it is entirely futile to attempt to establish the relation 
between the natural and artificial depths mentioned by the author. — 
In the light of recent observation and practice, the author’s idea | 


should exist, could be secured for ‘making a survey before 


of the formation of bars also seems to be erroneous. In the United 
‘States it is usually conceded that the bars at river mouths in tidal 
Seas | are the result far more of the external forces in the sea, such 
- as sand-bearing, littoral currents and sand-mov ing storms, than de: 
result of the deposit of sediment from sediment-bearing streams. __ 


channels exist are undoubtedly the resultant of. the 


i oe action of the deepening forces of the tidal currents flowing in and 
-_ of the bay twice each day and the bar-forming forces mentioned — 
But for these tidal currents, the mouths of all the harbors. 
= the Pacific Coast a and the South Atlantic e Coast would in all 
probability be sooner or later ruined for navigation by being filled 
Except perhaps at the of the Mississippi, the bars at the 
q @ entrances of sea harbors are usually of sea sand and not of river a 
sediment. The author probably confuses the formation ‘of ocean 
with that of river deltas tideless seas—two very different 
4 In his fourth the author remarks upon the 
_ course of river currents at their mouths in the open sea. As long” % 
as the river currents are directed by their banks, it is, as was men- 
above, only that the channels of deepest water should 
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Capt. Harts. observed laws in this It would be more if this 


were” not 

control of banks or shoals, its force is often 

| dissipated | in the sea, and the channel becomes subject to decided — 
change in location and depth as welll | as in curvature, due to the 


ation between the many ‘different curves of the channel found at 
different times across the bar with any of its other curves seems to 
be ve very improbable. Such a fact would certainly be very hard 
establish. Certainly, one harbor and one survey of this harbor com 
As long as the dynamic force of current is conserved 
= directed by the banks, the best depths are found. _ Artificial i improve- 
ment may be as ‘simply continuing this controlling effect 
by means of jetties, so that the channel in its newly fixed location 7 
may — the » best depths possible over the obstructing bar. It a 


changes have wide limits. hat there is any and permanent 


trace of wri jetties is of much less importance than their proper — 
location. ‘Even concave, ‘ ‘reaction,’ or other theoretical jetties 
may often do good work if well located. _ Their main effect being 
‘independent of their shape, would in most ‘such eases be accom- 
plished equally well with a cheaper and simpler trace tS 
With regard to the cycles of change i in location of the channels, 
it is believed that the author’s observation is ; again a’ at fault. At a F 
7 Coos Bay, before improvement, at Nehalem, at Tillamook, and at 
Sa, >. ‘other harbors on the Pacific Coast, the cycle of change has been — 
ne +t —_= observed and found to agree in the main. The channel as 4 


it enters the sea is diverted one way or the poreneane Coos Bay to 


2 - the north, at Nehalem to the south, and at Tillamook to the north. 

This action of channel flexion might continue indefinitely in 
laa direction but for the fact that the surface ‘slope c of the river . i 

seaward is thereby so prolonged that the outgoing tide produces 
7 eventually hydraulic head the diverting sand spit, which 


and : more direct channel for iteelf. other words, the spit across 


_— the entrance ‘thus acts as a diverting dike, prolonging itself by ™ 
Peet of the tide n more and more by) compelling it to. take a nett 
course to sea. When the difference of level between ‘the water sur- 

face in the channel and the ocean is. sufficient to break through the 
dike when aided storms at a 
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_-Deltas are not formed in river mouths and estuaries having a 
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HARBOR OUTLETS. 
the grounds in tidal river 
2 ; formed by the deposit of river-borne sediment in the deepest chan- oi 

nel, , building it up into a shoal, thus dividing the former channel 
*, a into > two | parts, seems to be | singularly e erroneous. In the deepest fat 
in channels the velocities are greatest and the capacity for ewging 
- sediment is greatest, and the tendency to deposit, therefore, is least. - 

Tf this statement were generally applicable, would there not in- 
-evitably be fe found in the center of the Lower Mississippi River 
middle-ground shoal with a double channel? Such 

_ condition has never been reported, a3 far as known. All indications — 
‘point to other causes for middle-ground shoals. 
_ In the author’s fifth principle he says it is essential that ae 
‘natural conditions of location and curvature, , especially a as regards 
bar. crossing, be interfered with as little as possible. He has 
already explained, under his fourth principle, that after leaving the | je 
shore, the channels vary in location over» very wide 1 when 

Which one of these many locations would he his 

The demands 0 of navigation must t be me met, attention must be paid 
the direction of the worst storms, and the other natural 
q ditions of the entrance must be studied for each locality and given — 
their due weight in selecting a location for an improved channel. — 

How does the author’s fifth help? Does he not again 

confuse river conditions with those of the seat BA 

The author’s idea of the inhérent tendency of the to follow 

its. chosen path should also be examined. Perhaps some simpler 

ean be found for what he considers a mysterious. and 
-inealeulable tendency, not to be tampered v with, at the 


He refers to examples of harbors where 1 the of 


the jetties has not been in accord with what he considers a proper 
one, so that the main channel was diverted too much from what he zs 
accepts as its chosen location. Two of the cases mentioned—St. 
ohns River and the ‘entrance to Cumberland Sound—are on the 

- South Atlantic Coast. In both of these cases the littoral drift of Pe 


sand ‘is plainly southward across their | entrances, and at both 


south, slowly ‘shifting further er to tl the southward in more or 
regular eycles until moved to a more e direct location more nearly 


a glance at the map | of St. ‘Johns River will show the aie 
bank of the river projecting northern — south- 
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a the main channel well to the southward around thig_ba 


Capt. Harts. in the open space north of it with a shoal having slight depths, 
.-s  * probable that the flood-tide co coming from the sea without an any ans 


ponderant: directing influences has found less resistance in 


longer and channel made mainly by ebb- tide, which | 
= is strongly directed | by the river banks and headlands. 
ee, oD In building the south jetty first, the location of the main mn 
nel was: limited in its southerly location. _ Encroachment on the 
channel, due to the supply of sand from the north, was not cut off ; 
a at that time. It seems more probable that i in this natural way the f 


channel was against the south jetty rather than by 


that in 1905 the channel the ‘across 
= _ of the north jetty. * As the supply « of sand from the north is cut 
A off more and more by building the north jetty to full high- tide level, q 

and as the shoal between the jetties, no longer supplied with sand, a 

is carried seaward, the channel may be expected to shift still farther 


om the northward and tg oh move away entirely from its — 


Fis 


a the latter place has been extended ar -" raised, the sailing Sain: 
kas moved to a more protected location farther north, as shown on 


author also mentions the mouth of the Mississippi 


as a “mute protest against encroachment jetties upon ite 
ers chosen. path. ‘He plats the chosen path arbitrarily, making it cross 
the line of the west jetty near station Kipp. If the line of deepest — 

at? i water be plotted on the map it will be found that it lies within the 4 
ee ine line of the west jetty, far beyond the point where he makes it cross, 
ree and 1 even beyond the deep hole. By what method does he obtain the 

Fate “resultant line of flow,” and how sure > can he be that the amon 

_ of the maps of 1875 wold give the same line as earlier surveys, and 

<a that change was not taking place : at this mouth from time to Gaet 
SS for his theory, also, the map of 1904 not only shows a 
te no ‘unusual scour in this location, but shows short spurs, built later 
in this vicinity, to prevent fill.t Apparently the “mute protest” 


A few words as to the « early history of the Mis ississippi River im- 


"provement may not be out of place 


 *See map, p. 1686, Annual Report, Chief of pe U.S. , Army, 1904. 
+ Procee ings, Am. Soe. C. E., for May, 1905. ; 


ing 
+ Annual Report, Chief of Engineers, 1904. 
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taken place at Coquille River, in Oregon, and has also taken place 
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ers. ND HARBOR OUTLETS. 
LC Mississippi mouth is one of the few works of river improve: cp. Ha 
- the improvement of the mouth of the Mississippi be made by con- a 
_ structing parallel jetties, provided the operations of harrowing or Ec: 
raking 1 the bar then being tried were not successful. No action on 
In 1871 Congress directed an examination to be made of of the 
mouth of the Mississippi, ‘under the direction of the Secretary of S 
War, and a an estimate of cost to be submitted for a canal with locks © 
connecting the deep w water of the river with deep water in the > 
examination was made, and project was submitted by 
Howell, Corps of Engineers, 167. Board of 
gimeers was called early in 2) 
siderable dissatisfaction was manifested by of 
Board over any plan not contemplating an open river, = 
The s scope of the Board was then widened, and a project. was 
-__ ealled for and submitted for an improvement by means of jetties. ae 
This project was made and submitted in 1874, and contemplated _ 
4 the construction of parallel jetties made of brush fascines built into 3 
weighted with rip-rap ; the jetties to be about 44 miles 
lying 2200 ft. apart. This width was to be reduced a 


spurs found necessary. The cost was estimated 


- $5000 000, and the time required for construction was estimated | at 

four years of the Board disagreed as to their 
ae mendation of this plan, some preferring the system of canal and ae 
: locks, as a similar « experiment, some years before, had been success- “ i 

fully put into service at the mouth of the Rhone.’ * eae ot eet 
a bs Congress failed to. act, on either the jetty or anal and locks a 

Project, until il the 1 late J. B. Eads, M. Am. . Soe. apparently 
believing more in the jetty project | of the engineer officers than 
did Congress, came e forward in 187 5 with ¢ a proposal by which he 


The long record of sediment and current observations of 
erals” Humphreys ‘and Abbot were available for his guidance, and 
the surveys and experiments, covering many years, made by the a 
army engineers were all presumably of much value to him. After 
- securing the co- operation of the river pilots and other similar asso- 


- Glations, and the indorsement of the citizens of the region affected, — 


| 
— 
| 

| 
— 
— 
jetties a channel 300 ft. wide 
nel 300 ft. wide and 30 ft. di 

e years for 


‘the Act of March 3d, 1875. 


since maintained excellent. depths for navigation. carried 
- out on practically the proposed plans of the army engineers, it has aq 
the good judgment cf early engineer officers who 
plan of full width| of 300 ft. 
having | 30 ft. depth, however, was ‘not secured, so that Congress, ee 
later, sy its” ‘original act and made a concession in its terms is 
that authorized payment to Mr. Eads, if he could maintain a channel 
200 ft. wide 26 ft. deep, with a central channel 30 ft. deep 


without “regard to width. By resorting to dredging from wil 
ime hi he was enabled to maintain this channel. 
Another startling ‘statement of the author “assumes the 
excellent results obtained at Galveston were ¢ due, not to wisdom 


in selection of a suitable location for the jetties, not to the 


TA tidal prism of the bay, not to any well-studied design as. to the 

ve height and length or width apart of the jetties at their outer: ends, a 

but rather to the “wide basin left between the jetties near their 
shore ends,’ ” permitting the channel to continue in its” natural 


if this principle ¢ can be supported by t the author » he has ‘ean: 


In the author’s eighth principle he advocates rapidity of con- 
"struction, Harbor works are no. exception to the rule that 


of the public or the urgent need of 
ties, and the like; so that some improvements are carried on, a = 
spite of the engineers, in a halting and interrupted manner, , not 
~ injurious to the efficiency of the work, un- 
#F or economical management, the pro 
ie course, should never be hampered by lack of Pre) but a work 


"With this the writer cannot agree 


‘rapidity is. always’ a desirable feature or an essential to success. 
= J etties may sometimes be built too rapidly, and cases are known 
tes 


Ae At the mouth of the Columbia River the rapid extension of the 7 


— 
— 
— 
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DISCUSSION ON RIVER AND HARBOR OUTLETS. 
aa tect the base from the current. 
after some time were found to ‘i left far from the channel = a 
; i entrance had accommodated itself to its new conditions and a 
new equilibrium had been more nearly restored. Time often 
necessary to to know just what effect his works 
Nor is ‘his ninth principle of [universal application. At the 
- Columbia River the dredging operations after a full season ’s trial 
have been found unsuccessful. All the smaller Pacific Coast ports 


n de th. Man we 
pth. Many 
after a a short period of ‘this schooling is again = 
scoured out. Coos Bay, , on one occasion, a shoaling of 

during a single severe southwest storm was reported, which was 
whe completely scoured, out again within a few days. under 

a a conditions must necessarily be of doubtful value. 

‘is receiving - much more than | formerly. i in n some 
— which were thought to be impossible to maintain without | 
works are now found to be kept open successfully by 
dredging. _ New York Harbor’s 40-ft. channel, now being dredged, is 
believed to be a permanent improvement, results in neighboring 
channels being sufficient to decide the engineers in recommending 
The author’s paper, on the whole, emphasizes the fact that the 
an statement of general principles, to be convincing, must be made 
considerable. care, especially with regard to river and harbor 
engineering, and that no ‘ “rule- of- thumb” or Similar formula will 


4 

| | 

a 

— 
— 

1 ii 
— 

fiz: 
— 
wisdom of studying and digesting particulars thoroughly before — 


he was Superintendent of the Second Division, and Engineer of 


+4 
oo 1889 until 1893 he was Chief Engineer of both the Monterey Smelt- i 


= 


>i 


_ Nore.—Memoirs will be reproduced in the Volumes of Transactions. Any informa-_ 
tion which will amplify the records as here printed, or _— any errors, should = 
_ forwarded to the Secretary prior tot the — eames 


Diep 137TH, 1904. 


Standish Barry iin te was born in Herkimer, New Y ork, on | 
March» 23d, 1856 , of Scotch- Irish parentage. After 
port schools of his native town and attending college, he took a a 
ost- graduate course in Civil Engineering, “after which, although 
18 years old, he was, engaged in land surveys: in the State of 
New York, under Mr. Amos “Freeman, a surveyor o of some note -< 
that time. From 1875 to 1877 he v was associated with Mr. § B. ; 
Odell, M. E., of Fulton, Oswego County, New York, but in the latter 


year he obtained his first position with a railroad company, remain- — 


; a ing two years with the Atchison, Topeka and Santa Fé Railway. Be 


In 1880 he was for a short time with the . Atchison and Nebraska A 
Railway, coming thence to Texas, where for nearly two years he 
a responsible > position in “the operating department of the 

Texas and Pacific Railway, then under construction through West- j 
4 Texas to El Paso. In 1882 he v was offered and ‘accepted a a 
the Mexican Railway, building through 
his 


the Mexican Central Railway, during the last five : 


= 


Maintenance of Way. When he finally resigned, in 1889, he was 


ae Superintendent of the First, Second and Third Divisions. From — 


_ ing and Refining Company and the Nuevo Leon “Smelting « and Re- . 
ae fining Company, during which time he « designed and constructed a 
7 _ large smelting plant now in operation at Monterey, which s stands as 
monument to his skill and ability in this: line. Upon the -com- 
— of the — smelter he received “the. appointment of 


which s; spans the Isthmus of from the Atlantic 
ala to the ‘Pacific, and it was under his direction . that the construction — 
of this road was brought to , completion. “In spite « of the great diffi- 
culties of a climate full of malaria, and people unused to labor, he ; 
as in building a first- class standard railroad, which is to- day 
a line of the greatest importance, not only to 


— 
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— 
— 
— 
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MEMOIR OF STANDISH. 


all countries, especially the United States, in its con 
at merce with the East. After leaving Tehuantepec, Mr. Burto 
a into mining, in which he was engaged up to the time of his death, 
and was the General Manager of several important mining com 
panies operating in the Republic of Mexico. 
He was a man of great and varied ability, and immense energy. 
dt Ie showed great originality i in the many engineering works oy a 
and carried out by him, and was so particular as to details that he 


He was a man of 


‘Texas, on F 22d, 1887, Miss Jennie De gay 
children, surviv es him. His unfortunate death took place quite 
suddenly on August 13th, 1904, while he was engaged in examining: 1 
some mining properties in the State of Tamaulipas, Mexico. 
Burton was elected a a Member o of the American Society of 
Civil E on June Ast, 1898. 
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core OCTOBER, 1908. 


AMERICAN SOCIETY OF (CIVIL ENGINEERS, 


in any of its 


bd Of the Society, October 4 4th ai aud 18th, 1905... 
a Of the Board of Direction, October 8d, 1905. ; 
Hours during which the Society House is 
Meetings. . ‘ 
Privileges ‘ot 
Searches in the Library 
List of Nominees for Offices to be filled January 17th, 1906 “a 
Local Associations of Members of the American Society of Civil 
Accessions to the Library 
Donations 


OF 


x 


; President C. in the chair; Chas. Warren Hunt | 
and present, also, 134 members and 21 


ere re approved a: as ; printed i in the Promina for September, 1905. ide ; 
me paper by Roberto Gayol, M. Am. Soc. O. E., entitled “ ‘Some _ ps 
| Specialties: of the System for Flushing the New enue of the City 
_ of Mexico,” was presented by the Secretary, who also read a com- 
munication on the > subject from Alexander Potter, Assoc. M. Am. 
GO. &. ‘second paper, er entitled “The Walworth Sewer, Clev 
. land, Ohio,” by Walter C. Parmley, M. Am. Soc. C. E., was pree 
sented by the author. The Secretary read a ‘communication on the 
subject fre from G. J Force, M. Am. Soe. C E and the paper was dis- 
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‘ihe MEMBERS. 
Cuauncey Loomis ALLEN, Utica, N.Y. 
Watrter Roor ARMSTRONG, Chihuahua, Mexico, 
Troms James Batty, Jr., Washington, D.C. 


Harry Austin Manila, Philippine Islands. 
Liycotn Busu, East Orange, N. J. 


q ‘Howarp Atsert Dut, Richmond, 
Epmunp Hazen Drury, City of Mexico, Mexico. 
Joun Braprorp: Harper, Blackrock, N. Mex. 
Louis Crarence Hint, , Roosevelt, Ariz, Ags 
Macautay Jupp, Pittsburg, Pa. 
States Les, Jr., Charlotte, N. 
Luis Matamoros, San José, Costa Rica. eis, 


MARSHALL REES, 


‘TANABE, Kyoto, Japan. 


Beer, , Des Moines, Towa. 
Rosixson Buck, "Hertford, Conn Conn. goes 
LEANpER Dorsey, Clay Court House, W. 
Monk Fietrcuer, Albany, Jamaica, B. W. I. 
Parsons Howett, Phillipsburg, N. J. 
Kawacucut, Kumamoto, Japan. 
Ora LEIGHTON, Washington, 
‘Linpsey, Syracuse, N. Y. 
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MINUTES OF MEETINGS. 
_ Cuirrorp Ouper, Slater, Mo. 
JoHN «CHARLES ‘Reeve, Brooklyn, N. 


Epwin ‘Woovwaro, Wyo. 


Secretary announced the transfer of the following - 
a dates, by the Board of Direction, on October 3d, 1905: ae 4 


“ADoLPHUS: GESSNER, J R., Tole, Ohio. 
CYPRIAN HuMPHREY, Lucena, Te 


On September bth, 1905. 
Joun Eart Cunnincuam, Chicago, IIl. 
Gorpon Saxton THompson, ‘Troy, N. Y. 
On October 34, 1905. 
Burton, ‘Oise, Wyo. 
Hervey Crooks, Fairmont, Va 
Epwarp Crow, Lyttelton, New Zealand. 


Pawn TALLMAN, East Orange, N. 


| — 

| 

STANLEY FREDERICK Stokes, Standerton, South Africa, 

Witrorp AsHrorp THompson, East St. Louis, 

___Hosart Brown Upsoun, New York 

iim 

— 
= . 


“18th, The was called to at 8: 30° 
M.; President Schneider in the chair; Chas. Warren Hunt, Sec Sec- 
and present, , also, 90 members and 21 guests. 


_A paper, entitled “An of f the of ‘Water 


was 


rymple, Ww. Christian, M. R. Sherrerd, Tames 

The e Secretary announced the f following deaths: 

Hous elected Member J une "th, 1876; died 


Prevc ost, , elected January 6th, 1875; 


Action was taken in regard to arrears fen: 


Richard L. Humphrey, M. Am. Soe. OC. 
additional member of the Special Committee to report on Concrete — 


we ae Past-Presidents O. Chanute and Robert Moore were appointed to 
‘represent the Society at the installation of the of the 


University of Illinois, October. 17th-19th, 1905. 
P Eee The Secretary was directed to address a letter to all engineering 
societies, both in this country and abroad, stating that this Society 
would be glad to welcome any of their members to the use of this 
‘House and Library, and to any of i its regular meetings, 


__ Applications were considered, and other routine business 


pe Five hii Members were transferred to the sees of Mem- 
ad ober, and seven candidates for Ju unior were elected, 


— 
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‘The: House the ‘Society is open from 


‘MEETINGS. 


November Ist, ‘1905.— 8. 30 P. M. busin 


meeting will be held. Ballots for membership will be 

and a paper entitled “The Theory of Frameworks with Rectangular 

Panels, and its Application to Buildings which have to Resist Wine 
Ernst F. Assoc. M. 


‘This This paper was printed in in es for September, 1! 1905, 


vassed, and a paper, entitled “A New Dock at Nagasaki, 


Japan,” by Shiraishi, ‘M. Am. Soe. C. will be 


in 


This in this number of Proceedings. 
Ae. 


(NOR THE OF LOCAL SOCIETIES EXTENDED TO MEMBERS: 


OF THE ‘AMERICAN SOCIETY OF CIVIL ENGINEERS. 


a The Boston Society o of Civil Engineers will welcome —_— mber 


of the American Society of Civil Engineers at its library and reading — 
room, 715 Tremont ‘Temple, Boston, which is open on week days” 
from 9 A. M. to 5 P.M. Members: will also be welcome at the mest 
ings, which are held : in the same building, on the evenings of the 
fourth Wednesday in January, and the third Wednesdays of 
The rooms of The St. Louis Engineers’ Club are in ‘the 
center of St. Louis, and visiting engineers. are cordially invited to. 


‘use them for mail, telephone service, information, etc. 

The courtesies 0: of The he Engineers’ Society of Western 

have been extended to members of the American ‘Society of Civil 


Engineers. ‘The rooms of the: Society; 410 Penn Ave. , Pittsburg, _ Be: 
 Pa., are open at all times, and meeting 


are held as 


iii 
| 
gota,” DY 
ip yeinted im this number of Proceeding, 
] Wednesday, December 6th, 1905.—8.30 Pp. 
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— 
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CHANICAL ‘First Tuesdays; Sravoruran Szovio, Fourth 
s ‘The Western ‘Society of Engineers, Monadnock Block, 
% Tl, , tenders to members of this Society the use of its rooms and 
facilities, together with the good offices of its: Secretary and of ~. 
special Committee appointed ‘for. ‘that purpose. 
- The Civil Engineers’ Club of Cleveland, Ohio, invites members of 
# this Society to make use of the Club r rooms, a any time when in © 
Cleveland. - Cards will be furnished on application to the Secretary, 
aa _ The Engineers’ Club of Central Pennsylvania has established new | 
quarters at the corner of Second and Walnut Streets, Harrisburg, 
Pa., and desires to extend the courtesies of the Club to vanes mem- 
bers of the American Society of Civil Engineers. 
The Engineers’ and Architects’ Club of “Louisville, K Ky., 
cordially invites members of the “American: Society of 
- gineers, visiting Louisville, to make use of its library and rooms, 
- 303 Norton Building, Fourth and Jefferson Streets. The aad 


American ‘Society of Civil, to make use 


the Library, upon request, and to charge the actual cost: 
to the Society for the extra work required. Since that time many 
such searches have | been made, and bibliographies and other infor- 
by The ‘resulting satisfaction, to the members who have made use 0 
— the resources of the Society in this m manner, has been expressed fre- 


nee, end leaves little doubt that, if it were erage known to 


‘who looks up ‘such matters ‘himself, the the time can 
performed quite as well, and much more apie by persons familiar — 


= ae of all lists of references are filed, 80 ‘that in many cases” 


that such work be undertaken, members ould 


clearly the subject to be and whether references to general 
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Ww list ¢ nominees the offices be fil od at the 
wee Meeting, J anuary 17th, 1906, received from the Nominating» 

Committee, was presented to the Board of Direction at its meeting — 

. October 3d, 1905. . The list has already been mailed to all Cor- 


For | President, to serve one year: 


Por Vice- Presidents, to serve two years: 


-Bernarp R. Green, Washington, D. 


For Treasurer, to serve one year: 


M. K NAP, 


J. Winks York Cit 
_ GEORGE Gisss, New York City, representing District No. oo 
“SWENSSON, Pittsburg, District No. 4. 
James M. Jounson, Louisville, Ky. , representing District No. 6. 
Wynkoop Kirrstep, Kansas City, Mo., representing District No. 
B. Storey, JR., Topeka, Kans, representing District No.7. 
LOCAL OF MEMBERS OF THE 


The Memphis of Members of the 
was organized at ar 


he Constitution and By-Laws suggested Board of Direc- 
a tion of ‘the American Society of Civil Engineers were adopted. one 4 


following officers were ¢ elected, ‘tol hold office the third 
Wednesday of December, 1906: 


Second Vice- President . Just Burns 


second Tuesday of each month, at its rooms, No. 433 Madison Stree 


= : Memphis, Tenn., which i is the time and ‘place « of the meeting of the : i 


INEES FOR THE OFFICES TO BE FILLED AT THE 
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September 


Mansfield Merriman, M. Am. Soe. Tenth] Edition, Be 


; written and Enlarged. Cloth, 9x6 in, , i+ 507 pp., illus. New 
York, John ' Wiley & ‘Sons, 1905. $5. aka 


The preface states, that, in new it was” necessary 
reset and rewrite the book, and the author has endeavored to keep the facts of | 
- experiment and practice constantly in view. The same general plan of treat- — 
ment has been followed as before, but the subdivisions are somewhat Gimerent, 
and the fifteen chapters of the last edition have been increased to nineteen. A 
- statement of average values of the principal materials of engineering is given. = 
To exemplify the formulas and methods, many numerical examples are given in 
the text, these generally relating to cases that arise in practice, and one or a 
more problems at the end of each article. It is stated that most of the topics of — 
the last edition have been treated in a fuller manner. The subjects of impact _ 
on bars and beams, resilience and work, and apparent and true stresses have z 
_ been much changed in order to make the presentation more clear and accurate. 
Among many new topics introduced are those of economic sections for beams ; = 
 ‘Baves loads on beams; constrained beams with supports on different levels; 
= torsion of rectangular bars; compound columns and beams; reinforced- onal 
crete beams; plates under concentrated loads; internal friction; rules for test- 
is = — materials ; and elastic electric analogies. There is an or of nine pages. 


y s. Haines, M. Am. 0. } Cloth, 8x5in, 355 
York, The Maemillan “Company, 1905. $1.25 net. (Do- 


_ ‘This work contains the substance of a course of twelve lectures delivered in 7 
April and May, 1905, at the Boston University School of Law, the aim of the = 
ah author being to present the manner in which legislation and judicial decisions 
aes have affected the operations of railway corporations in their relations to the 
orn, public. _ The contents are: Introduction; Railroad Corporations; Railroad Fi- 
‘nance; Railroad Construction; Railroad Operation; Railroad Traffic; Rate- 
Making; Regulation of Rates; State Railroad ‘Commissions ; Pending Legisla- BE 
i= tion Affecting Interstate Commerce; State Control of Corporations Engaged in i 
Public Conclusions. There is an index of nine pages. 
STATICALLY-INDETERMINATE IN FRAMES COMMONLY USED 
By Isami Hiroi. Cloth, in., 9 pp. fork, 


preface states that the present “work is the outgrowth of a series 


lectures given to the students of Civil Engineering in the Tokyo Imperial Uni- 
_ versity. It contains solutions of those problems most commonly met in 
_ practice of a bridge engineer, the aim of the author being to save the time and 
_ labor of those intent on a more rational design for the class of structures a a 
_ than is commonly followed, by furnishing the necessary formulas for which rough ~ 
- approximation, or even guess-work, frequently forms a substitute. The contents _ 
# are: General Principles; Trussed Beams; Viaduct Bents; Continuous Girders; 
Arches with Fwo Hinges; Arches without Hinges; Suspension Bridges ; Trusses : 


‘he 


HANDBOOK OF cost DATA FOR CONTRACTORS AND ENGINEERS; 


A Reference Book Methods of Construction and 
Costs of Materials and Labor on Numerous Engineering Works. 


_ *Uniess _ books in this li list been donated by the 
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70 THE ‘LIBRARY. 
By Halbert P. Gillette, M. Am. Soc. 
610 pp. New York, Myron C. Clark, 1905. $4. (Donated 
the author) az 


preface atetes that this book differs from “price books” for 
Tom builders—books on prices of materials and contract prices—aside 


f from the fact that it covers the whole field of civil engineering, in that it 
—" is a book in which costs are analyzed and discussed. The author aims to 
_ distinguish between the term cost and the term price. Although itemized 
gost data occupy many scores of pages in this book, there are many more scores | 
of pages devoted to descriptions of how the work was done, the organization of 
the forces, and the machines used, the figures, in all cases, being from actual 
records. An attempt is made in the first part of the book to outline some of the 
best systems of cost keeping. The Contents are: Cost Keeping, Preparing Esti- 
mates, Organization of Forces, etc.; Cost of Earth Excavation ; Cost of Rock 
_ Excavation, Quarrying and Crushing ; Cost of Roads, Pavements, Walks, etc. 
Cost of Stone Masonry; Cost of Concrete Construction of all Kinds; Cost of 
“Water Works; Cost of Sewers, Vitrified Conduits and Tile Drains; Cost ‘of Piling, 
 ‘Trestling and Timber Work; Cost of Erecting Buildings; Cost of Steam and 
Electric Railways; Cost of Bridge Erection and Painting; Cost of Railway and 
Wi Topographic Surveys; Cost of Miscellaneous Structures. "An index is contained 


in six pages. Ww er 
OF THE INCORPORATED ASSOCIATION OF MUNICIPAL AND 


— 


XXX, 1903-04. Edited by Thomas Cole. Cloth, 9 9 x 
illus., 60 + 674 pp. , New York, Spon & Chamberlain, 1905. e 


‘volume contains the following papers, with discussion: 


- Works of Widnes, by J. S. Sinclair; Gas and Water Undertakings of Widnes, 
3 by I. Carr; Transporter Bridge over the Mersey at Widnes, by J. J. Webster; 
Municipal Works of Runcorn, by J. Wilding; Twenty Years of Municipal En- 
gineering Work in Aberdeen, by W. Dyack; Notes on Aberdeen Waterworks, by 
J. Gordon; the Aberdeen Electric Cable "Subway and High-Level Sewer, by 
a G. R. G. Conway ; Tramway Construction in Aberdeen, by J. T. Anderson; The 
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Water Supply of Hastings, by P. H. Palmer; East Hill Water-Balance Passenger» 
Lift, by P. H. Palmer; The New By-Laws Made by London County Council in Re- 
gard to Depositing Drainage Plans, by W. Weaver; Municipal Works of Great | 
Grimsby, by H. G. Whyatt; Great Grimsby Electricity Works, by W. A. Vignolles ; 
Ventilation of Sewers, by H. G. Whyatt; Notes on Newcastle-on-Tyne, by F. J. 
Edge; Newcastle Tramways System, by A. BE. LeRossignol ; Sewerage and Sewage 
Disposal of York, by A. Creer; Municipal Works at Buxton, by W. H. Grieves; 

P Newport and its Municipal Works, by R. H. Haynes; Newport Electricity and 

. Tramways Department, by H. C. Bishop ; Newport Borough Asylum, by A. J. 
— Wood ; American Sewer Design and Construction, by J. S. Hodgson; Sewage 
Solved, by W. D. Scott-Moncrieff ; Shrewsbury Main Drainage, by G. 

3 Taylor ; Shone System of Sewer Ventilation, by E. G. Mawbey; Notes on Aa 
- voir Construction, by Geo. Mitchell; Isolation Hospitals, by F. Smythe; Clee 
Hill Basalt, by Wm. Clark ; Description of Automatic Electrically- -Driven Pump- 

: ing Machinery, by Messrs. Taylor, Sons and Santo Crimp. There is a general 
_ Classified index of volumes 1 to 30, with a et guide to index, all con-— 


tained in n one hundred and forty-fi -five’ pages. 


Gifts have a also been received from the following: 


Academy of Arts and Sel. pam. Chicago, Paul, ~ hd 
= Topeka & Santa Fe my. Co. 1 mae Terminal Transfer R. R. Co. 
‘Bangor & R. pts Hamilton & ‘Dayton Ry. Co. 
rg, ound vol., vo 
pam. diub of New York. 1 bound vol. 
n aine am. ouis am. 
anada antic Ry. Co. pam. ” olo. & Southern Ry. Co. 1 pam. 
Castanheira das Neves, da Concord & Montreal R. R. Co. 2 pam. 
yckerho éhne pam. 
& North Western I Ry. Co, 1 = pam. 
—_ se ub o ew ork. 1 boun 
Peoria & St. Ry. ‘Fort Worth & Denver City Ry. Co. 
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Georgia R. R. & Co. 4 pam. New York City—Bureau of 
New and Surv. 1 
Great E Britain—Patent Office. 9 vol., vol. 
New York City Record. 2 bound vol. 
Gulf & Ship Island R.R. Co. 1 pam. New & Co. 


Hocking Valley Ry. Co. pam. 1 pa © 
Inst. of Elec. Engrs. pam. Nichols, "0. bound vol. 
Inst. of Mech. Engrs. 1 bound vol. Pennink, J. M. K. 1 pam. 
-Konigliche Technische 1 Pontzen, Ernest. 1 pam. 


Long ROR. Co. inom, . 

‘Louisiana & Arkansas Ry. Co. 1 pam. _ St. Louis Southwestern Ry. Co. va 
Univ. 1 bound vol. = Scranton Engrs.’ Club. 1 
Madras, Works Dept. 1 Southern Ry. Co. 1 pam. 

‘bound vol. _ ‘Thompson, R. A. 1 pam. 
Maine Central R. R. Co. a pam. ‘Toledo, Peoria & “Western ‘Ry. Co. 
-Metzenbaum, M. 1 pam. am. 
Mexican Central Ry. Co., Limited. “Bureau of Insular Affairs. 
Minneapolis, St. Paul S. Bureau of Labor. 1 vol. 4 

Marie Ry. Co. 1 pam. —s » S. Bureau of Statistics. 1 pam. y 
Kansas & Texas Ry. Co. S. Commerce Comm. 


pa 
Lake “Arbitration Conference. U. Ss. Lake Surv. Office. 1 map. 
S. Office of Exper. Stations. 1 bound 
Municipal Art Soc. of ‘New York. vol. 
bound vol., 2 pam. U.S. War Dept. 35 specif., 1 pam. 


- Municipal Engrs. of the City of New a S. Weather Bureau. 1 bound vol. a> 

York. 1 bound vol. — Univ. of Illinois—Agri. Exper. Station. 

lees a Co. 1 pam. ‘Univ. of Kansas Library. 2 bound vol., 
ON New England Cotton ‘Mfrs.’ Assoc. ; 


bound VOL. ‘Van Sandick, R. A. 2 pom. 


| Wengen Australia—Dept. of Mines. 1 


‘Translation from ‘the Third German Edition ; by Thomas H. Pope, — 
with Chapters on American Practice in Refr igeration, Insulation and 
other Cooling ; by H. M. Haven and F. W. Dean. New ‘York, John 7 
Wiley & Sons; London, Chapman & Hall, Limited, 1905. 
crs. History of the Theory of Elasticity 2 and of the Strength of Mate- 
ane rials from Galilei to the Present Time. — By Isaac Todhunter; Edited 
Presa, 1886 3 vols. Cambridge, The ‘Univer 
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“Berlin, WwW ithelm Ernst & Sohn, 1905. | 
Repertorium der Technischen Journal-Literatur. 
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Penn., N. Y. & I. R. R. Tunnels, 1 West 34th St., 
CLAUSEN, JACOB CENTENNIAL. Engr., U. S. 
Gooprrper, JoHN WESLEY. Asst. Engr., Rapid 
‘Transit R. R. ‘Commrs. (5th Div.), New Jun. 1898 
‘York City (Res., (292 ‘Marlborough Rd., Assoc. M. April 5, we 
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4 Commrs., 231 West 125th St., ‘New York City. 
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‘THADDEUS. 2 ‘Asst. Engr., Board c of Water Supply, City of New 
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MONTHLY LIST OF RECENT ENGINEERING ARTICLES OF 


Geptember: 10th to October 1905. 


Norte. —This list is published for the p purpose of placing the 


members of the Society, the titles of current engineering a 


Ruan which can be e referred to in any available engineering library, or can 
oe be procured by addressing the publication directly, t the address cand ~ 


In the subjoined list of articles references are given by the ae. a 


(1) Journal, “Eng. Soc., 257 Ww World and 
South "Fourth St., Philadel- New York City, 10c. 


% 


Proceedings, Engrs. Club of Works Assoc., Boston, $1. 
1122 Girard | — a- (29) Journal, Society of Arts, Lon- 
Journal, Franklin Phila- (30) Annates des Travaux Publics de 
 "delphia, Pa, 50c. = Belgique, Brussels, Belgium. 
(4) Journal, Western Soc. of Engrs., ‘de VAssoc. des Ing. 
Monadnock Block, Chicago, Ill. Sorts des Ecoles Speciales 
Transactions, Can. Soc. C. E., Gand, Brussels, Belgium. 
Montreal, Que., Canada. (32) -Memoires et Compte Rendu des 
— of "Mines Quarterly, “3 Soc. Ing. Civ. 
lumbia Univ., wer ‘York City, the France, Paris, France. 
Cc. (33) Le Genie Civil, Paris, France. _ 
“aM te hnologu Quarterly, Mass. Inst. (34) Portefouille Economique des Ma- 
Tech., Boston, Mass., 75c. chines, Paris, France. 
| Stevens Institute Indicator, Ste- Nouvelles “Annales la Con- 
-vens Inst., Hoboken, N. J., "struction, Paris, France. | 
En Magazine, New "York La_ Revue Technique, Paris, 
a0) om" New York (37) Mecanique, Parts, 
Engineering (London), (38) Revue Generale des Chemins de 
Wiley, New York City, Fer et des Tramways, Paris, 
national News Co., New ‘York (39) ‘Mester Mechanic, 
(13) Bnginéering New WS, New w York — (40) Railway Age, Chicago, Ill, 
rhe 15¢. (41), Modern Ti, 
Record, 4, New 10c. 
Proceedings, Am. Inst. 
Engrs., New York City, 50c. 


tution, Governor’s Island, New 
of each month 20c., as) Mines and Minerals, Scranton, 


Railway and Engineering Re- (46) Scientific “American, New York 


New York City, 10c. ter, England. 
(20) Iron Age, New York City, 10c. a Zeitschrift, Verein Deutscher In- 
21) Railway Engineer, a, Eng- ee genieure, Berlin, Germany. 

land, 25c. Zeitschrift fir Bauwesen, 
Iron and Goal Trades Review, = 

Berlin, 


Ger 
Rigasche Tadustrie- -Zeitung, 


York 


19) Scientific American Supplement, aD Mechanical Engineer, a 
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CURRENT ENGINEERING LITERATURE, 


(54) Transactions, 
New York City, $10. ity, 10c 
86) Transactions, Am. Inst. n (71) Journal, Tron Steel Inst 
New York inst. Min. "London, England. _ 
Colliery Guardian, London, Eng (72) Street Railway Review, 
- Proceedings, Eng. Soc. W. Pa., Blectriotan, — London, England, 
410 Penn Ave., Pittsburg, Pa., | 
nd Transactions, Inst. of Mi 
Transactions, ‘Mining Inst. Metal., London, England.” 
Scotland, London and > New- (78) Proceedings, 
@astle-upon-Tyne, England.  Engrs., London, England. 
Municipal Engineering, Indian- (76) Brick, Chicago, 10c. 
. = (77) Journal, Inst. Elec ‘Engrs., Lor 
Proceedings, Western Railway don, England 
Club, 25 Dearborn 78) Beton und Eisen, Vienna, Aus- 
2 World, 59 ‘Ninth St., , Pittsburg, tria. 
(80), Tonindustrie- Zeitung, Berlin, Ger- 
(63) of Inst. C. 
R d Club, Brookl N. le — lytech h 
ailroa u rooklyn, ing ers olytechnisc es out - 
of Gas Lighting, London, Progressive Age, N New York City, 
Cement and En ineerin, 9 News, 
Chicago, Tl., 26c. 


Bridge—London, 


Brighton and ‘South ¢ Coast 


Inst. ©. E. (14) 


«specifications ‘presented at Amer. “Soe: 
‘ee Concrete Plant tor the Brookly Anchorage of the Manhattan Bridge.* 

A Reinforced-Concrete Double- Track Railroad Arch Bridge. vf 

AS 1,800 ft. Span Cantilever Bridge Across the St. Lawrence River at "Quebec. 

The St. Lawrence River Bridge at Quebec, Canada.* 


A Long Single-Track Plate-Girder Span.* (14) Sep 
The Erection of the Thebes Bridge Superstructure.* | 


Progress on the Quebsc Bridge.* (14) Sept. 16. 


“The Plauen Viaduct.* (19) Sept. 16. = 
Reinforced Concrete Ribbed Arch Bridge at ea Park Gorge. * J. B. Strauss. 
(13) Sept. 21. 
Duluth Aerial Ferry Bridge. Norton Mattocks. Sept. 21. 
The Zambesi River Victoria Falls, Rhodesia.° (14) Sept. 
Some Deck Plate Girder Bridges on the New ‘York, & Hartford 
a R.R.* (14) Sept. 30. 
Eisenbeton-Briicke als ‘Bogen ‘mit Zugband. * Schiirch. (51) Sept. 6 
g Sept. 9 aus Ctampebeton iiber Teltowkanal 


“The ‘Lachine Rapids House of the Lachine Rapids Hyd Hydraulic Land 

Ls ; pany, Limited, Montreal.* R. 8S. Kelsch. (5) Vol. 17, Pt. 2. oe 

‘The Current Brake for Testing Motors.* D. K. Morris and G. Lister. 

e 

Alternating- Motors Industrial Service. P. 

M. F. Wave Forms.* E. A. Biedermann and J. B. Sparks. 
Electric Heating—Its History and Development. A. E. Jepson. (77) etal 
Standardization of Enclosed Fuses. H. 0. Lacount. (42) Sept. — ‘ 

Air-Gap Flux in Induction Motors. po A. S. Langsdorf. 


— 
iim 
ee 
&§ 
— 
— 
— 
4 3 
— 


yr 


— 


>. 
; 
Electric _Automotor Omnibuses.* Cottrell. Serial >eginning 
of the on Power B. Esson. (26) 


Sept. | 


1. 
‘The Yorkshire Blectric, Power Co.’ System of Generation and Distribution.* 


(73) Serial beginning Sept. 1; (26) Sept. 1. 
‘Wireless Telegraphy. William Henry Preece. (Paper read before the British ‘ 
Assoc. for the Advancement of Science.) (73) 
The Testing of High- Tension Insulating Materials.* C. Kinzbrunner. (73) ‘ 

Alternate- Current Electrolysis. Ernest nel * (Abstract of paper read. a. 

the Faraday Soc.) (73) Sept. 8. ag es 
A Norwegian Hydro-Electric Power Plant.* “Alfred Gradenwitz. (26) 8. 

The Mabbs Electric Elevator.* (27) Sept. 9. 
New Turbo-Generator Plants of the Clyde Valley Electrical Ltd. 
The New Waterside Station of the New York Edison Co.* (14) a es 
-Randall High-Power Telephone “Transmitter Tests William Maver, 
Telephony.* Herbert Laws Webb. Serial beginning Sept. 
Notes on ihe Localisation of Cable Faults.* Henry Joseph. (26) Sept. ‘28: - 7 
The Sclessin Blectrical Generating Station.* (12) Sept. 15. z 
Practical Standards for Electrical Measurements. (Rept. to British Assoc. for 
of Science by the Com. on Elec. Standards.) (73) 
ept. 
“The Walthamstow Electric “Lighting: and Tramways Undertakings." * (26) 
"Regulation of Transmission Lines. (26) Sept. 1 
to-date Electrical Power Distribution. R. Loraine Gamlin. be- 
fore the Inst. of Min. Engrs.) (68) Sept. 16. : 
the Niagara-Toronto Transmission Line.* (27) Sept. 16. 
Wireless Telegraph Station at South Boston. (27) Sept. ~ 
_ ‘The Westminster Electric | Supply Co.’s “Italian Garden” i 
“The Siemens & Halske Printing Apparatus.* 
Spark Gaps. James Foster King. (27) Sept. 23. = = | 
The 5,000 H. P. Gas Engines of the California Gas & Electric Corporation. 

Martin. (Paper read before the Pacific Coast Gas Assoc.) (14) Sept. 30> Ss 

Electric Light, Water Works-and Central Hot-Water Heating at 
7 Ada, O.* A. E. Buchenberg. (27) Sept. 30. = ¥ 
Thermodynamics of the Blectric Incandescent Lamp. Roeber. 

‘ SSS paper read before the Amer. Electrochemical Soc.) | (7). Sept. 30. 
' Electrical Equipment of the B. F. Sturtevant Comp B _— F. 

The Municipal Power Station Hanover, * (64) Oct. 

. Ramakers. 


‘The Dynamics of Screw Propellers. * 42) Sept. 1. 
‘Steam Turbines as Applied to Ocean Liners. J. Harvard Biles. ae read 
before the British Assoc. the Advancement of (73) Sept. 15; 
of Capped Armor-Piercing Shell. Kodar v. Thurnwerth. 
(Tr. from the Mitteilungen aus dem ~~ des Seewesens.) (13) Oct. 5. 
La Corrosion du Cuivre ‘par Eau Mer Moyens de la _Prévenir. 


Some Notes Welded Screw and Bolts. (Rept. of Com. on Science 
Arts on thesMethod of the Cleveland Cap Screw Co. Co.) (3) 
‘Mould Drying.* (22) Sept. 1. | 
$uggestions for Steam Economy. William McKay. read the 
The New Winnall Gas-Works for Winchester.* (66) Sept. 5. 
Hopkinson’s Valve Works at Huddersfield.* (11) Sept. 8. ae ‘ 
Liege Exhibition—Heated-Piston Engine.* (12) Sept. 8 
Electrically-Driven Rolling Mills.* Ralph W. ‘Birkett. (12) Sept. “ae 
Testing Cast Iron.* E. L. Rhead. (47) Serial beginning Sept. 9. 
Iron for Foundry Works. P. -Munnoch. read before the 
Inst. of Engrs.) (47) Sept. 9. 
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Serial Sept. 21. 
and Transmission of Illuminating Gas. Rix. 
ar before the Pacific Coast Gas Assoc.) (83) Sept. 15. x a 
300-Brake-Horse-Power Rowden Producer Gas Engine.* (11) ‘Sept. 45. 
The Strength of Laminated Springs. H. E. Wimperis. (12) Sept. 15. 
‘Utilization of Gas Engines in Connection with Long Distance Electric Trans- 
e 
‘The Dessau Vertical Retort. Bueb. (Translation of Paper read before 
German Continental Gas Co.) (66) Sept. 26 
The New Plant of the B. F. Sturtevant Company, Park, ‘Mase. (20), 


Fly Wheel “Explosions.* Wm. H. Boehm. (Abstract of Article i ‘Insurance 


Shops 0 of B. F. Sturtevant Company.* Howard s. Knowlton. 

‘The Municipal Central Power Station of ‘Hanover, ‘Germany 
The Steam Turbine. F. R. Low. (64) Oct. 

Mechanical Stoking.* (62) Oct. 

Du Systéme Rateau pour Utilisation | des Vapeurs 
Serial beginning June 25. 
Les Applications de la Vapeur Surchauffée aux 


Sinigagits. 


Doppel- T-Reihe “Deutschen Nommalprotibuc fiir Walzeisen 


“Maschinen u Einrichtungen. (50) Serial beginning Sept. 
Bemerkenswerte Kraftmaschinen auf zu Liittich 190 


_H. Dubbel. (48) Sept. 2, 
 Physikalisch- chemische Betrachtungen iiber on: in den 


salt Gasmotoren.* W. Nernst. (48) Sept. 2. +4 
Neuere Universalwalzwerke.* Fr. Frolich, (48) Sept. 2. 


Versuche mit iiberhitztem Dampf—Bericht iiber die bisherigen Arbeiten in der f 
dampftechnischen Versuchsanstalt des” _bayerischen Revisions-Vereins in 


-Miinchen. Berner. (48) Sept. 2. 


Die Weltausstellung in Liittich ‘Werkzeu 


(53) Serial beginning 15. 
Beitrage zur Untersuchung des und der Warmeverteilung bei 


unvollkommener Verbrennung. Paul Fuchs. (48) Sept. 16. 
ae Verschiedene Beurteilung der Herstellung von Falzziegeln. (80) Sep t. 19. ae 
Der Elektrische Autrieb von * (53) Serial 


_ Properties of Steel. — M. Thomas. (Abstract of Paper read before the Birm- 
ingham Metal. Sec) (47) Sept. 2. 
Oxides ‘Carbon upon Iron and | Its ‘Oxides. Serial beginning» 
ep 
Open Hearth Furnace Williams, Ir. 2 21. 
The Huntington-Heberlein Process at Friedrichshiitte. _ A. Biernbaum._ 
from the Zeitschrift Berg- und 
-Method of Lead and Copper ‘Smelting.* Alfredo Lotti. 
ep 
The Hoho Process of ont ‘Working Metals Blectricity. 
rge Gate Valve tor Low Pressures, John J a Smit 
Amer. Machinist.) (16) Sept. 30. oa 
a Métallurgie du Cuivre aux Stats-Unis. 


4 
— 
— = 
— 
a 
4 iii 
Phe Eimore Process of Ore Concentration. 0. Hall, (5) Vol. 17, Pt. 2, 
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Das Wattenwesen auf ‘der Weltausstellung in in 1905. 


The Coal- Fields of Cape Colony. * Archibald Russell . (59) Vol. 27, 
Application of Electricity to Mines. A.C. Anderson. (77) Sept. 
_ Uses of: Electricity in Mines.* ‘Henry Willock Ravenshaw, Assoc. Me 
C. E. (29) Serial beginning Sept. 1. ee: 
High- Speed Electrically-Driven Compressor ‘tor. Colliery Work.* Reavell. 


(Abstract of Paper read before the South Wales Inst. of Engrs.) 


Accidental Breakage of Winding tn’ Mines. John Perry. (Paper 
Lig before the British Assoc. for the Advancement of 
Earth in Collieries. Sydney F. Walker. 
| Inst. of Min. Engrs.) (73) Sept. 15; (22) Sept. 15. i 
‘Lead Mining in Southeastern Missouri. D. O. Johnson. 18), Sept. 16. 
‘Blasting Coal in Bituminous Mines. Beard. 6) beg 
i“ The Breaker and Washery.* (16) Sept. 30. 
The Hoisting Problem. J. R. Thompson. of “Paper read before the 
Superior Min. Inst. Oct. 
The Determination of Clinton s. 


‘ The Use of Oil on Macadam Roads and ‘oil- Asphalt Streets in California. Theo- — ; 
. (Paver read before the Am. Soc. Mun. Improvements. ) Ss 


J. Fort, M. Am. Soc. C. E. (Paper read before the Amer. ‘Soc. of Mun. 
provements.) (13) Sept. 28. 
Factors in Asphalt Paving Construction, Maintenance and Cost. 

(Paper read before the of Amer. 

4 Effect of Water upon Asphalts. Ww. Dow. (60) Oct. 

Emploi des Pavés d’Asphalte Comprimé pour la Construction des 


Vol. 17, Pt. 2. 


some Possibilities of the Alternating. Current Single Pha 


ways. £L. A. Herdt. (5) Vol. 17. Pt. 
. Grade-Crossing Problems in St. Louis. Carl Gayler. (1) July. 
Forces Due to Eccentric Weights Attached | to eee Wheels. 
The Siemens-Halske Power Signalling Plant at Antwerp Central Station: 
_ Superheated Steam in Locomotive Service.* W. F. M. 
The’ Brotan ‘Locomotive: Boiler. Hanbury, Assoc. M 
Flexible Firebox Staybolts 1 for Locomotives. % (47) Sept. 2. are 
‘Wheel Coupled Bogie ‘Tank Locomotive (2-ft. 5%-in. Egypt.* 
nowshed Signals on the Pacific.* H. C. Barnes. (Discussion 
by E. M. Cutting.) (40) Sept. 8. 
Four ‘cylinder Compound Locomotive—Great Northern 
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Four- Cylinder Le 
Hydrostatic Tests of Locomotive Boiler. 
The Berlin-Zossen High-Speed Tests of 1901. (17) Sept - a 
Some Practical Points in the Double Tracking of Railways. : 
The Penasylvania R.R. » Tunnel under ‘Washington, 
Signalling on the Colony Tippett. (Abstract Paper 
—— read before the | British Assoc. for the Advancement plac ce.) (73) 
Sept. 15. 
New for Armoured Concrete (12) Sept. 
Motor Railway Coach.* (12) Sept. 15. | 
New Locomotives: Natal Government Railways.* (12) Sept. 15 
af xpress Locomotives. A. A. H. Tokeley. (12) Sept. 
Royal Train for India.* (11) Serial beginning Sept. 15. : 
Forging and Repairing Locomotive Motion Rods.* SS. Uren. = From — read 
before the National R.R. Blacksmiths’ Assoc.) (15) Sept. 15. = 
The of the & Northwestern.* (15) Serial 
New Lackawanna Coal "Piers. (40) Sept. 15. 
New Type of Bavarian Four-Cylinder Locomotives.* Charles R 
The Treatment of the Ground Return in Railroad Systems. B. Herrick. 
(72) Sept. 15. 
Atlanta Northern Railway: “The First Single- -Phase Railway in So 
(72) Sept. 15; (17) Sept. 16. 
The Borinage (Belgium) Single-Phase Railway. (17) Sept. 16. 
Atlanta-Marietta Single-Phase Railway.* (27) Sept. 
The Grand Central Station Terminal Improvements.* 
Rail (Rept. of Com. to Roadmasters’ 
ep 4 
Tandem Compound Freight Locomotive, N. P. Ry. a oe 
gurface and Line. Rept. to the Roadmasters’ and M. ‘of Ww. 
ept. 16. 


Slide Valve vs. Piston Valve. L. S. Allen. (From } Paper read before the ae: 


ing Engrs.’ Assoc.) (15) Sept. 22. 
New Works of the Louisville and Nashville Railroad.* (12). Sept. ‘22, 
Lehigh Valley Ten-Wheel Locomotive.* (40) Sept. 22, 
Ten-Wheel Passenger Locomotive, L. V. R. R.* (18) Sept. 23. 
Modern Track Construction. A. Morrison. (From Paper read before the Road- 
masters’ and of W. Agéoc:) (18) Gest. 28. 
Operation of a Single-Track Railway under the Automatic Block ‘fete. HH 
M. Waite. (Abstract of Paper before’ the Central Assoc. of Ry. Offi 
The New Roof Shield for the Railway ‘Tunnel of Paris. ‘Bon 
Union Highway Crossing Bell.* (15) Sept. 
at of the Cincinnati, New Orleans 
. ) Sept. ¥ 
New Locomotives for Cuba.* (18) Sept. 30. 
End in Car ‘Service and for Same in Car Framing.* 
e 
Recent on the Harbor R.R. (14) Serial beginning 
Under-Contact Third Rail for the New York Central. sth ie 
New Concrete Ties and Steel Ties.* Oct. 4 


| 


Stahlrader fiir Eisenbahnwagen. (50) Sept. 1 ‘ 
nac stem ert Collet.* Georg Schwabach. 2 
Neue Spezialaustiihrungen von Werkzeugmaschinen ir ‘Bisen- Strassenbabn- 
;  bau.* Heinr. Rupprecht. (82) Sept. 23 
Motorwagen im EHisenbahnbetriebe. _A. Heller. 8) Serial beginning Sept. 23. 
_Fortschritte auf dem Gebiete der ow Bagtercoruns. * Friedrich Bi 
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i 
i Exposition de Nord.* R. Bonnin. (36) June 25. 
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= gines at the Power Stations, and at t the § Alfred Saxon. ome 
¥ (75) Pt. 1, 1905. 
oa The Present Electrical Equipment | of th he Londo on n County ‘Council Tramways. Ve J 
quipment of a dustvehine Station, with Special ‘ities to the Chelsea Station. 
ba the Underground Electric Railway.* Richard F. — (77) Sept. | 
| Progress on the Battery Tunnel, New York.* (14) Sept. : 
New Standard 1905 Cars of the CBlcage City Railway (72) Sept 
fhe Walthamstow Electric Lighting Tramways Undertakings.* (26) “sept. (15. 
The Philadelphia Subway and Elevated Railroad.* (72) Sept. 15. é Bie 
Power Equipment of the Philadelphia Rapid Transit Co.* (72) Sept. 
Distribution System of the Philadelphia Rapid Transit Co.* (72) Sept. 15 
Rapid Transit in Great Cities. William Barclay Parsons, M. Am. Soc. C. EB. 
(Abstract of address delivered at Purdue Univ.) (19) Sept. 16. 


‘Utilization of Gas Engines in Connection with Long Distance Electric Transmis- 
Tramway Track Construction. Joseph Owen. (Abstract of Paper read before 

ee Inc. Assoc. of Mun. and County Engrs.) (47) Sept. 23. _ ies 

_ Way and Roadway Matters in Philadelphia (Street Railways). + (17) Sept. 23. 
_ Department of Lines and Cables (in Philadelphia).* (17) Sept. 23. ; 
Generation of Power on the Transit Sys 


New Power Plant of the Brooklyn Rapid Transit Company.* (27) ‘Sept. 23. 
‘The Single-Phase Railway in Practical Operation.* (27) Sept. 23. rt 
Westinghouse Railway Motor.* (27) Sept. 238. 
Power Plant Improvements of the Rapid ‘Transit System. 
The New Williamsburg Power Plant of the Rapid Co.* 
Sept. 23; (17) Sept. 23. — 
New Paint Conditions Existing “in the ‘New York Subway. ‘Toch. 
e (Paper in Journal of the Soc. of Chemical Industry.) (14) Sept. 23. 
aa An Emergency Track Brake for Street Railways. F. F. Bodler. (13) Sept. 28. 
The Application of Gas Power to Electric Railway Service. (14) Sept. 30. Recto 
_ The Power Distributing System of the Boston Elevated Railway Company. C. 
_ H. Hile. (Paper read before the Amer. ‘Ry. ‘Mech. and Elec. Assoc.) (18) 
Reinforced Concrete Shops and Car ‘Pennsylvania Traction Co., 
porot Harrisburg.* Mason D. Pratt, M. Am. Soc. C. E. (14) Sept. 30. 
_ Notes on the Design of Large Gas Engines, with Special Reference to Railway _ 
Work.* Arthur read the Amer. St. Ry. 


Bibbins. 
(Paper read before the poly St. Ry. Assoc.) (17) Sept. 
"The Single-Phase Railway System. Charles F. Scott. ee read before the 
Amer. St. Ry. Assoc.) (17) Sept. 30. 
Electric Railway Equipment. W. B. Potter. ‘(Paper read before the Amer. Sst. 
Ry. Assoc.) (17) Sept. 30. 
aie Unit Systems of Train Control.* Hugh Hazleton. . (Paper: read b efor 
the Amer. Ry. Mech. and Elec. Assoc.) (17) Sept. 30. _ 
he Series-Parallel Railway Controller.* W. A. Pearson. (Paper read before. 
the Amer. Ry. Mech. and Blec. Assoc.) (17) Sept. 30. 
Thermit Rail Welding.* G. E. Pellissier. _ (Paper Tread before the Amer. Ry. 
Mech. and Elec. Assoc.) (17) Sept. 30. ple 
ts and Track Construction in Philadelphia.* : 
read Amer. Ry. "Mech. and Elec. Assoc.) 
f Amer. Ry. Mech. and Elec. Assoc.) (17) Sept. 30. _ 
The Power Station.* Fred N. Bushnell. read before the “Amer. Ry. 
Mech. and Elec. Assoc.) (17) Sept. 30. 
An Emergency Track Brake.* F. F. (Paper read before > the Amer. Ry. 


ting tn, Connection with ‘Condensing Engines.* Reginald Pethatn Bol 
Jan. 


ombined Low Pressure and ‘Vacuum Steam “Systems. 
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CURRENT ENGINEERING 


Plumbing Fixtures in Mount Sinai ‘New York. * * (70) ‘Sept. 
A Perfect Sewerage System for Rural Homes, Schools and Factories.* M. Zi - 
: nitary ~~ in the South and the Labor Question. . N. Hazlehurst, ae 
a OM. Am. Soc. C. E. (Paper read before the Am. Soc. of Mun. Improvements. ; aie 
$e wage and Its Disposal.* H. Lemmoin- Cannon. (19) Sept. — 
Incineration of WwW aste. Howard G. (60) Oct. 
Grain Pressures in Deep Bins. J. A. Jamieson. | Et, Pt. 
-Fire-Proof Grain Storage Elevator for the Canadian Northern 
The First Reinforced Concrete Building in the United States.* 
The Elastic Properties of Steel at High Temperatures.* Bertram Hopkinson, M. 
Inst. C. E., and F. Rogers. (11) Sept. 8; (47) Sept. 16. Se bey? er 
A Reinforced Concrete Coal Pocket, Atlantic City Water Works.* Kenneth Aller 
M. Am. Soe. C. E. (14) Sept. 16. 

A Peculiar Pneumatic Caisson Wreck.* (14) Sept. 16. 
Cement and Concrete Tests at the St. Louis Exposition. Richard L. Humphrey, 

Settlement of Buildings Due to Tunneling. (14) Sept. ie ve fads 
Structural Details of the General Electric C Co.'s Power House, . Schenectad ole 
Reinforced Concrete Shops and Car Houses, peers Semaine ‘Traction Co. 
Harrisburg.* Mason D. Pratt, M. Am. Soc. C. E. (14) Sept. 30. © 
of Reinforced Construction in a Roundhouse. 
— 


ae 
The Manufacture of Concrete Blocks and ‘Their ‘Use in Building ‘Construction. 
H. H. Rice. (13) Oct. 5. 
Nouvelles Ecoles & Antony (Seine). E. Bivoalen, ‘Sept. 
Notes on Concrete. C. E. P. Sankey. (11) Sept. oe mie ° 
La Fondation des Ouvrages en Terrains Vaseux. G. Espitallier.. — (33) Sept. 16. hes 
Die Haftfestigkeit im Verbundbalken.* Fritz v. Emperger. 4. 
Die Berechnung v von Ringformigen Fabrikschornsteinen_ im Eisenbeton. 
Biniges iiber Erddruck. Adolf Francke. (81) Vol. 8, 1905. 
Bericht iiber die Feuergefabrlichkeit von ‘Steinmaterial bei (78) Serial 


beginning Sept. 
Graphische Berechnung des von Eisenbeton- Platten und 
-Plattenbalken. P. Weiske-Kassel. (78) Sept. . 
Konstruktionen in der Kreuzkirche zu Th. Bohm. 


Water Supply, 


_ Variable- Stroke Pump.* (11) Sept. 
Water Softening Plants.* (22) Sept. 
Experiments with Models of Dams.* (14) Sept. 9. 
The Scioto River Storage Dam, at Columbus, (14) Sept. 


Cost of Laying Water Pipe, Atlantic: ‘City, N. J. Kenneth Allen, M. An. Soc. 
C. E. (13) Sept. 14. 


4 The Truckee-Carson Irrigation * Herbert J. Bennett. (46) Sept. 


_ The Bellinzona, Italy, Hydro-Electric Station.* S. Herzog: (27) Sept. 16. an 
The New Lardner’s Point Pumping Station, Philadelphia.* (14) Sept. 16. 
Method and Cost of Concreting Jerome Park Reservoir, New York 
P. Gillette, M. Am. Soc. C. E. (13) Sept. 
Purification of Water by Copper Sulphate. Daniel D. Jackson. of 
before the Am. Soc. of Mun. Improvements.) 3) 
( ct. 


- Pumping Engines of the ‘Budapest Waterworks. * (12) Sept. sales 


A 75,000 Gallon Concrete Steel Cistern. Edward Godfrey. (13) Sept. aa 2 
Movable Dam and Lock of the Rice Irrigation and a a 
_Mermentau River, La.* (13) Sept. 28. 


Power Capacity of a Running Stream without Storage. 


*Tustrated. 
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Régulateur Automatique de pour Filtrants. Systéme Didelon et 


Cie.* (36) June 25. 
Hydro- Hlectriques de la Haute Italie. * G. Semenza. 


= lates et Stérilisation des ‘Eaux p: par le systéme . Américain. * Paul Rau alll 
ept. 
Effondrement de la Converture d’un Réservoir d’Eau en Construction & Madri 
Les Pompes-Turbines Multicellulaires Actuelles. (33) Sept. 23. 
Work of the Hydrographic Branch of the United States Geological Survey in New 
England and a_ Discussion of the Methods Used for Estimating Stream a 
#low.* K. Barrows. (1) July. 
The Improvement of the Delaware River and —_— and the Landing Facilities 
_ of the Port of Philadelphia.* George S. Webster. (3) Sept. 
A Submarine Rock Excavator.* (14) Sept. 16. Sam | oe 
Preliminary Work on the Panama Canal. John F. Wallace. (9) 
La Nouveau Phare de June 25. 
Les Dragues.* A. Baril. (37) Aug. — 
Moyens de Faire Franchir les Grandes Chutes" par. les. Bateaux | de Navigation 
Intérieure. A. de Bovet. (32) Aug. 
Outillage de la Nouvelle Entrée du Port de Nasaire. Leon Griveaud. 
des Hafens von (From Zentralblatt der 


*Mlustrated. 
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The Ferry Bridge the shi Canal at t Duluth, Minnesota. 
A. P. Turner, M 
New Graving Dock at 
SHIRAISHI, M. Am. Soo. 


Some of the System for Flushing the New Sewers of of 


JoszpH Norton GREENE, M. Soc. C. E.. 
GEORGE. ANSON Mama, M. AM. C. E 


Plate XCII. Size and Section Sheet of Duluth Ferry Bridge........ 
Plate XCIII. a Details of Duluth Ferry Bridge 
Plate XCIV. Towers, Etc., of Duluth Ferry Bridge.... 

; ‘Plate XOVI. Car and Traveler of Duluth Perry Bridge 

- Plate XCVII. Plan of Site of Nagasaki Graving Dock 

Plate XCVIII. Plan and Sections of Nagasaki Graving Dock 
. Views of Nagasaki Graving Docks Salome Construction 


This Society is not responsible, as a body, for the facts and opin 
I. § Pumping Plant of Nagasaki Graving 559 
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‘PERRY BRIDGE 


DULUTH, MINN ESOTA 


By ©. ALP, Aw. Soc. 


To Be PresenteD NovEMBER 1908, 


iS 


3 


transportation of traffic ‘across the canal, 


Duluth, to “Minnesota P Point. t. This ‘point is the natural 
separating Lake Superior from the ‘Harbor of Duluth, 


extending i in a southeasterly direction 63 "miles from the 
4 


- shore, with a width varying from 300 to 800 “ft. At its outer end 
it is separated from Wisconsin Point by the natural entry through — 
which formerly flowed all the 1e waters of the Nemadji and Navajoe 
and the only means of to. the Harbor | 


Duluth. 
As no deep the entry with Hath 


Duluth in 1870, the city commenced excavating a a across 


“ith 
‘The 6 miles of Point thus the: 


on —These papers are issued before the date set for presentation and dis- a 
hn _ Correspondence is invited from those who cannot be present at the ® 
_ meeting, and may be sent by mail to the Secretary. Discussion, either oral or 
_ written, will be published in a subsequent number of Proceedings, and, when — 
- finally closed, the papers, with ‘Giecussion in full, will ” — in Transactions. 
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DULUTH FERRY BRIDGE. 


1.—Dut LUTH SHIP arp CANAL IN A STORM. 


. 2.—DuLutTH FERRY BRIDGE. TOWERS AND First Panets Burt Our, Norra 
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‘FERRY — 


ued to be a place of residence for a small —e" 


reled across ‘the canal in a the open season in rowboats, and in 
winter on the ice, or, for a ‘number of years, on an iemewvionl sus- 
pension bridge, to cross which, according to Mr. Patton,* required 
re than ordinary 
City of Duluth, ever since the cutting of the canal, has 
looked with regret at the large amount of valuable dock frontage— 
the bay side of the Point—which it impossible to us se > through 
Tack of access. For years efforts have been made to devise 


= 

it 18 Be 


MAP SHOWING LOCATION OF FERRY 
BRIDGE, DULUTH, MINN. 


transportation across. the canal which 
vide for the business development of the property on the Point a 
for or the convenience of its residents and the rapidly i increasing ial 
A ber od people of Duluth v who : are using its beautiful, wooded grounds _ 


ton © attempt to provide a Permanent crossing was made i in 


7 
| 


1890, ‘the services: of A. P. Boller, M. Am. Soe. OC. E., were 


secured to ] prepare plans for the bridge. ‘His report, submitted in 


March, 1890, ‘recommended a with a pivot pier on ‘the 
side of the canal, and with a clear span of ft. I between 
fenders, the clearance above high water being 20 ft. 


The estimated cost of the design, exclusive of right of way sod 
damages, was was $400 }000. "These plans. were approved by the city, 
but, owing to strenuous, “opposition 4 from ‘steamship companies, the 


project was abandoned, 
oe The next scheme was for a tunnel, and plans were fe prepared for 


= city by W illiam Sooy Smith, M. Am. Soc. 0. E., with different 
capacities, , and estimated costs from $880 000 to $1300 000, “figures a 


so large that the | city could not undertake the work, and agitation 


was continued for some form of bridge. 


i In November, 1891, a prize of $1000 was offered for the best 


design of a draw- y-bridge,* and twenty plans were submitted, among 
others, a lift- bridge, by J. _ A. L. Waddell, M. Am. Soe. E, whie sh 


was considered favorably by the city. On submitting the matter to 

af i the Board of | United States Engineers, appointed | to consider | the re- 

quest of the « city, for permission 1 to. erect the bridge, approval was 


"refused for any type of bridge s submitted in this competition, 


For the convenience of the people living on the Point, a free 


rowboat ferry was established, which in 1898 was : replaced | by a a 
steam-tug ferry, costing the city $9 000 per year for operation. The 


of this service and its unsatisfactory nature kept alive the 


4 


ae n agitation for something better, but i in the meantime so 


difficulties had | been increased by the fact that the United States 

Government had condemned p1 property on both ‘sides of the canal 

and widened the canal at Lake Avenue to. 3850 ft, witl 7 

walls on each side, » making necessary a of 400 ‘ft. 


any form of bridge erected at this location. 
n 1889, Thomas F. McGilvray, Assoc. M. Am. Soc. Cit 


ineer of Duluth, ‘suggested and prepared sketches of a structu 
esembling the Arnodin Bridge at Rouen, France, which aroused 
considerable interest. On the writer’ suggestion that a girder ec 
— of span in place of a suspension bridge, and a stiff traveler a 


; in 1 place | of cable ‘suspenders for the car would b be stiffer and cheaper, — 74 
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BU 
SIZE AND SECTI 


265000 
219000 


4 = 864 YOO Total = 898 


SWAY BRACING 
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Pilling small stone 


and gravel 
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Filling small stone 
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; _ WORK OF STOPPING CAR 
Speed, 4 Miles per Hour, 5.85'per Sec, 
Stopping in 35' Work Required 
=127 000,Foot-Pounds 


| Weight of Main Trusses 1400 in, Foot 


tp — | 
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: and, further, the permission ¢ of the United States Government had 


to be ‘obtained, 1 not only to erect and maintain the bridge 0 over the Dy 


canal, but to occupy Government property with the p 


g the other obstacles were obtained, so that i in February, —— 


com 


we. -McGilvray. On March 26th, “1901, only one bid, that of the 
American Bridge Company, Was received on ‘the general plans 


a stiff "girder, prepared under the direction of the writer, then En- 
gineer of the Western Contracting Department of the American 


Bridge Company, 


this proposal the city was to ‘pa ay $7 000 per for 
20 years. The city immediately applied to the Secretary ‘of War 


a permit to erect the bridge, but this was ‘not granted 


September 6th, 1901; and, i in “the ‘meantime, the American Bridg ge 


Company had withdrawn its proposal. proposition was then : sub 
- mitted d by the Duluth Canal Bridge Company, a ‘corporation - 


to build the bridge, and contract was was closed with the city. 


. ee i These | plans, i in their incomplete : state, ha have been described by Mr. 


B. Patton.* The structural work | was s sublet to the ie, 


Duluth Canal B Bridge Company failed to » make the first t payment 


"provided for in the contract with the American Bridge © Company, 


the work stopped. The foundations he had been put in, but not 


In May, 1903, the City Council of Duluth passed a resolution 
canceling the contract with the Duluth Canal Bridge Company, 
_ and directing the City Engineer to advertise for n new w proposals. — 


The writer, in the ‘meantime, had spent considerable time in getting 


plans i in shape secure ‘propositions on an improved 


at ‘the Minneapolis ‘plant, in 1902, the 
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receiving bids getting short, and . 
ee a ances of getting any responsible firm to submit a proposition 
appeared be more a and more remote, when the Modern Stee eel 
Company, y, of Waukesha, after rejecting the “propo- 


reconsidered. the m: 1atter and agreed to ‘submit a bid 


eae somewhat different from that required by the | ‘advertisement, 
2 This proposal was the only one, and 1 was | accepted by the Council © . 
to the contract being held valid by the Court. test suit 
"was brought by ‘the ci city y and ‘carried 1 to the Supreme Court, which 


“= vindeved a decision holding that, while the city | had authority to 


make a binding contract, the proposition of the Structural Come 


‘pany, being in the nature of a counter | proposition to that called for 
in the advertised specification, could aes — the basis of a valid” 


was not inclined to renew the terms of payment 
ag . omiiliiae the bridge and operating it it. a month before any — as 


whatever was to be made on the oy. 
‘The contractor was to be held responsible for the design, for the. 
satisfactory execution of the work, and for the operation of the 
et o bridge, by a surety bond equal to the full amount of the contract, to 
operate the ‘structure continuously for 30 days before e acceptance, 
ae and make good any defects in the machinery developing in the 


course of the | first 6 ‘months’ operation. on. The total cost of the 
was limited to $100 000 the « enabling act. 


‘The bridge company and the he city ‘committee far. apart 
views, after a month’s correspondence, that the 1 writer con- 
e elu uded he would of necessity have to start over again, , and went the 
— of | the » various “manufacturers, personally or by letter, and 


ios the ) results to the city bridge committee. In the m meantime 
Stree tu ral 
e Structur ura ‘Company was, gradual ly ‘receding from its position, 


while the bridge committee was growing more disposed to 

hal way; and, just as the writer had about induced another con- _— 

to the proposition, the committee and ‘the Modern 


Steel Structural Company came to terms, and the second concern 


was advised by wire to. drop the ‘matter. Accordingly, bids | were 


‘called for on J anuary 29d, 1904, a and only on one bid, accompanied 


Struc- 
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SECTION A-A. 


“tural on writer’ plans. ‘This was accepted by the: city, 
and work was promptly taken i in hand. 


The somewhat peculiar artd ‘difficult conditions to be were 


as follows: The « canal 1 points directly i in the teeth of the 


an absolutely unimpeded Fi ‘ig. 


- Plate XCI, is a view of the canal i ina storm, and gives a fair idea — 


of the conditions. Any structure designed to move acl ss the 


should have certainty of action ‘and be under complete yaya 


alll times, owing to the large number 6 of vessels arriving and de- 


parting; 8 309 vessels, besides small craft, carryin 


4 68 852 tons of freight and 88 800° passengets, having mg passed in 


out during the season of 1901. Any design for spanning» 
anal permanently, must have 0 clear headroom of 135 ft., as masts 


ft. high are carried by some of the vessels. 
The car is required to clear the side of the canal when in in the 


ing, of operation, the method of spons ion 
f the 


é 


x The Arnodin P tent sus ended ‘car — is arranged with a 
submerged. eable or chain brought up to ‘the bottom of the car and 


over a ¥ wheel. In the Duluth Bridge the i ice and the r ‘requisite es, 
channel for vessels would prevent the se of such a device, nd 
resort to: a stiff traveler was the only alternative. 
is. a general view the structure. In order 


“reduce span of the overhead truss to a minimum, “the side of 


he tow cing th pen, forming a a huge portal, 130 ft. in 

height, through which the car into the t tower, as shown i the 
_ photograph + Tho side Posts forming this ‘portal consist each of a 


connected by ‘suitable bracing and down, by four ‘in. 


bolts. Upon noting: the width of the braced post, and comparing 
- the height with the width of the post, it will be seen that this ratio 
is ‘not far from that common in through mice while the fact that — 


he posts are and are ee at 


the bas le i a more favorable | ight in nsiderin 


“bracing of the rear pair legs, 
_stress s without counting the front portal. 


| — 
im 
if 
— 
= 
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ii 
ig 
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= 
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i 
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ma 
ver, is ample to carry this 


_ The desirable requirements to be met i 


in the design of the truss ia 
e evidently stiffness, ease of erection, neatness of appearance and 


economic form combining concentric application of the vertical 
load to the trusa, oF uplift of the traveler from wind; application of 2 


ve of the wind on the traveler concentrically w with the 


able the 


The double- -system, Warren type of ‘stiff riveted 


throughout, ‘was selected as as best filling ‘the above requirements, 
Ss ‘bottom chord being of box form, open on the bottom, and carrying © 
two lower rails and two upper rails to provide for uplift, 
ms of the truss towers are. shown on ‘the strain ‘sheet, 


Plate The loads provided for are noted on this sheet, and it 


es ov remains only to add that the impact allowance used for live load aa 


Was as follows: 40% for chord members, 60% for posts and disg- 
enals, and 10% for The working s stresses were those given 


the Specification for Bridges by C. Schneider, 
President, ‘Am. Soe. wind pressure allow ed for 50 


‘the weight of 


The arrangement of the in the bottom. chord secures. 


of the load, both to the truss and to the bottom 


ima -ft. ‘he intersection points 
the web members two stiff hangers are dropped to the chord, 
While the trusses are designed as simple ‘trusses, they have an 


additional fac ctor of. strength and stiffness due to the rigid connec- 


tion: of engl chords =a towers, , causing them to act as trusses = 


— 
7 
— | 
four plans of bracing, viz., the two trusses and the top a 
—— 
— 
d 
— 
— — 
— was decided to be the 
ncentrated one, hence 
= 
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by y placing « one tower on 
unusual roller nest is required under the ‘trent lem, 
“a as shown in detail i in n Fig. 3. - One pair of rollers extends from the ~ 4 
main column ‘to the batter brace, acting: as driving rollers, to insure pte 


4 the two nests under the outer + and inner booms of the twin columns es aie 


- As noted earlier in the paper, a stiff traveler was decided upon, Be 


‘to ‘prevent any lateral sway 0 of the car. 
To obviate shock to the traveler in bringing the car — the 


landing, the car i is the foot of ‘the traveler by ‘short 


placed in each chord. Plate 


SECTION AA. SECTION BB. SECTION CC. 


SERS, 
CHORD OF TRUSS. 


"matically to ‘the sliding platform by g gravity and is 
to rest by ‘two 15-in. Kilgore pneumatic “eushions and by coiled 


= é a We 
computations for these were made the fol- 

lowing data from saw-mill practice. ‘The saw-mill | carriage, with | 

‘log, etc., , weighing about 5 tons, by the steam piston at 

equal: to 20 ‘miles per been b to 


sites vary as sali area or square of the diameter; — 


— 

: 

‘ 

| 

| 

q At the bottom, a 4 

| 

— 

— 

y anics gy 7 ody varies dle #4 

rectly as its weight and the square of its velocity The resistance, 


the cushion areas (d? ) we yhave: ae 


4 For the Saw- Mill Carriage: 


Weight, in tons, speed, in miles per = 
tT 000 units for the relative cushion area (d@) = 400. vee 


120 maximum speed, 4 miles, = = = 120 x (4): 7 


| 


g 


PLAN OF ROLLER NEST. 


ROLLER EXPANSION BEARINGS UNDER TC 


would ap 


> m the data. 
— 
— 
— | 
hort a space, would undoubtedly 
an occurrence a second time. In additio 
‘must overcome the inertia of the bu springs 
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* 


the recoil i in the 


‘ 
aid j in impact of the on, ‘though their primary object 


is is to ‘keep the platform in its extreme Position. pre- 


“se ecure cure sufficient flexibility i in n the u upper pom to distribute ‘the ee 
on the trucks with an approach to uniformity ; to be sufficiently 
that the frame, by can absorb any impact in in Tand- 


“connected to bolts, the through 


ina The form of the traveler leg, as ‘may be seen on Plato XC, 
will allow some little: bending longitudinally wi without s strainin 


metal | severely, owing to the 


Transversely, the legs of the traveler are battered and 
the b bracing is made as s light as the wind pressure would admit, wi a 
the view that ‘should ‘the car be struck by a vessel, through 1 the 
4 recklessness of the motorman, the t traveler only, and not the truss 
overhead, would | be wrecked. How p perfectly the designer has solved 


the problem, the operation on of the structure will shortly 1 Prove. ea 


he is very simple, and consists of a Tope- drive, 1 the, 
rotated, through suitable gearing, by 


ropes are 1- -in. ‘steel cables, fast at 


‘extreme ‘of the chords over the towers, carried | in the chords 


: a over - double- -gro oved sheaves 0 on n the 1 ‘top. > of the he traveler, and d dowr 
4 ee drums o on the car. The drums are rotated b by two 
ic motors (G. E. 67) of 40 40 bh. p. The rotation 
nds the rope up on one side and pays it off « on on the other. 
Gos provided o1 on n top | of the traveler to carry the rope 


over the trucks, and, to p prevent unreasonable > sag of the : rope, it ee if 
——— at intervals of 44 ft. by automatic sw swing g hangers, shown 
|The end of the traveler is ma ade wedge -shaped to engage 
ich is me erely pushed 


2 


ton to its extreme position, Without an 
4 
— 
without over-straining the metal, combined with suificien 4 
ing o e car. 
rigidity for the safe and satisfactory handling 
To accomplish the approximately uniform distribution 
— 
— 
— 


< 


To guard ¢ posit of stalled 
channel, through stoppage ‘of the current, two independent onmnans ; 


of supply are are provided and two independent trolleys are used. ‘The 


to change one power supply source to other. 


motors are fitted with» General Electric standard ‘electric 
_brake- shoes end nd discs, and ‘their B-13 controllers are areused. 
Tn place of the usual feed wire and trolley, which eo 
affected by ‘sleet and ice; the conductor designed by the writer was 
by 4- -in. angle, with the apex, at the top, properly spliced 


with a square- -root angle and copper rivets, The special trolley 


and conductor were 1 not used dies the « company, as they we were some- 


yer 


‘truck wheels designed are shown i in n Fig. 4. ‘The 


Steel Structural ‘Company, however, has modified thrust bear- 
in in » to: save ante and has used a ball bearing in place of short 


oA hand-power dive is also provided, though the expectation is 


that it will rarely, if e ever, be r necessary to call it into play, through — FL 
failure of both sources of power. The car has a ‘roadway 18 
- wide and 50 ft. long, and is arranged with extra heavy stringers for : 


one line of street: ‘Tailway track. Hee 


Ina structure of this magnitude it ‘seemed proper to - ‘finish | ‘the 


carina manner that would make i it unique, 1e, from ee architectural, 
as well as from the engineering, , standpoint. . The contractors | took 
ne this view at first, and the interior was designed by the ° writer with 
mahogany eroteh ver veneer panels and ornamental name- -plate | panels 


«sary to have a truss in the ie wall: next to ‘the roadway, the a 


treatment of that side of the cabin, in this design, differed from the 
7 


beveled plate mirrors were used in place of windows, 


A 


ri 


pointing. 
The erection 0 


composition, copper plated. Owing to’ o the fact that it was 


— 
— a: ae 2 
ie 
— 
— 
.—l ig 
— 
— 
— 
— 
. 
Be 

1avigation in the 10t be allowed; 


x 
SS 


tion to wheel 


8 for co! 


DETAIL OF T 


Jo thick 


a 


DETAIL OF DROP HANGERS 


Ty 


treme cold and the exposed position of the structure, while fale 


work, if placed in in the canal, would be in danger ‘in « case. the sp span 
‘was not. swung hefore the spring storms and the bre aking up of 


For these reasons the writer decided upon a cantilever of 


erection, u si 
side of the ma ‘to the towers, 
7 SS 


The falsework booms each made up of three pieces of 
12 by 18- “in. Oregon fir, with bracing of the Howe type, of two pieces 
of 10 by 12-in. for | the diagonals and two 1 14-1 -in. round rods for the 


A steel ¢ cap thrust- block arranged for the top of this 
- bent, which was bolted rigidly - to the bottom chord of the trusses. 
> 1, Plate ihn gives a | very fair idea of this falsework, 1 with + 


+3 
the tre he traveler us 


. The bottom lateral system, served as supports for « carry- 
ing members. from ‘the derrick at t the top of the tower to a portion 

under the traveler. lowest section 0 of the towers was erected 

gin -poles, ‘the upper sections with a stiff. leg derrick supported 


by temporary platform of truss members utilized as falsework. 


When the section the tower was erected this derrick mast 


and boom were moved v up and supported by the 15-in. channel s strut 
connecting the front legs. the tower, and in this position it 


utilized to erect the first panel of the truss and then the falsework: 


bents, and to o raise material ‘the span was connected at the 
center. These derricks then served in taking down the falsework, 
- the derrick on the Duluth side being used i in erecting the traveler 
eg and car. . It will be noted that the e end pi panel of the top laterals was 
left out until the last, in order to leave room for swinging the 


oom. In the end ‘panel of the bottom bracing of the 
diagonals wee lott until last, in to give clearance: in 


‘The traveler and derrick details out by the Struc-_ 


in the winter ) erection would be 
— 
— 
— 
i 
= 
a 
— 
— 
q = 
— 
— 
— 
— 
— 
— 
— 
= red to move it from one panel to the next 
rom two points of support with adj 


bd 


Vie 
— 


iV rey 


-McGilvray, 
at 60° fahr. This s survey was checked 
by the writer and found to be exact. For: this reason, he some-— 
what surprised to find the ends of ‘the ‘top chord some 9 in. too 
daa together, : on building out the ‘panels on on each side of the center, — 
teady to e enter ‘the center ‘section of ‘the top chord. A little ¢ com- 


putation “indicated that this could readily be accounted for by the 


Spin of the t timber falsework, ‘the points coming to a Dooring 


as 1s they took 1 the load; together w with the shrinkage of ‘the timber ¢ all 
it dried out; and the e deflection of the tower and the 


As the base for the rear-leg wedge-choe was 
an elevation to ‘secure the necessary rotation of the end to enter the 


— Vi 


center r section, the r ‘roller nests under the rear legs on ‘the Duluth 
“side \ were run out and the opening widened i in this way 103 in. pe 
th wedging ‘up on the falsework and pulling on the rear 
he the men were advised that the two adjustments must be worked 


together. Overlooking this, ‘they heaved away on nuts of ‘the 


A 


a until one of the four 2- in. round bolts was given a con- — 


_ siderable s set, and another wa was broken. © While the front leg anchor- 


age was ample to secure ‘the span with 22-ft. leverage between the 


center of this” and the falsework, the 1-in. . driving cables were 


utilized as back- stays, ‘thus gi ‘giving additional purchase from the top 
oa a of this tower only, and the weakened anchorage \ was supplemented 
by two it -in. round bolts set in the pier and sulphured in, pies 
n ‘the south, or Minnesota ‘Point side, the wedges under t the 
falsework bent had ‘been driven in until there little, if any, 


te strain on the rear- leg bolts, and the foreman on that side, not clearly * 
Sonne the conditions, w was a little dubious about the safety 
ite of his end, until he found that the writer intended to be aloft with e 
ze. him while the top chords were placed connec cting the two overhang- 


‘These were entered without the sli ghtest difficulty. = The 3 
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cho ord with the e north were: readily plneed is in position 


made. The condition | of the structure was then 
a 


ra ctically that of an arch hinged at ‘center. The bottom chord ine 
nd o other m members were then placed i in position and it remained to ie 

ai. 


make © the closing joint of the bottom ‘chords which was open some — 
T The writer’s idea was to use a toggle of. channels to pull this 
her. ‘The company decided to use the ‘equivalent ina 


er, which latter 
range this, anda 
snap coming on inereased the difficulties materi ially y> neces- 


‘The bridge in ‘continuous operation from March 10th | to. 
the middle of J uly, ar and ‘reports state ‘that it has transferred daily 

as many as 34000 people, besides street traffic. 
Aside from the difficulty of bringing the traveler into the land- 


ing without shock to the frame, the pr problem of satisfactory ory truck | 


bearings: gave the designer the ‘most e rm. These bearings, for 


oncer 
a and hav ea a projected area of shaft aor 


of 36 sq. in, Th The n maximum “pressure, under the wind load figured 
is 


950 . per sq. in, of projected area, 2 assuming the load to be dis 


be a tributed uniformly on the bearings and between the various trucks, Se 


4s which 1 may ‘not be the ¢ case. a Under r ordinary conditions ‘the working = 

pressure , would be about | one- third of this amount. _ These bearings ae 


a to take vertical loading or upward thrust under wind, and end 
thrust in both directions, and the design adopted by the writer was: 
the B Bearing ‘Company’ 's type, using eighteen steel rolls, 1 in. in x + 


1 in. in diameter a and long, i ina cage as shown. 
“The writer recommended that ‘these bearings be tested wails a load 
of 80 tons at 300 rev. per min., that ‘the test be continuous for 


4 6 hours, and » ‘that, under this test, the bearings should show no c. 


appreciable wear or damage. The thrust bearing be tested 


nder the sam ond at half the load. 
Unfortunately, the did not choose to consider 


thie: 


a 
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pape 
- negleted to fasten the wheels to the axle with the s set- screws de- 


Ta tailed; ‘second, | they “changed | the thrust bearing. from, forty-eight 
cylinders, 1 in diameter, to in. . balls; third, they and the City: 


Engineer accepted these bearings without testing them m, 


The Structural was frankly advised that in trying: to 
from $400 to $500 on these bearings | they would be very likely 


to run into an expense of as many thousands, in the stoppage 
F the operation of the bridge to renew them, and the e expense in con- 
‘nection ‘therewith; that, in the writer's judgment, the ball thrust- 
bearing ‘was capable of sustaining the pressure, but that the balls 


would be be. likely to > wear grooves in the plates, and that he would 


Me 


“not be e willing to assume responsibility therefor. 


About the middle of J uly the attendant noted that the aia: 
some of the truck wheels were wearing away rapidly, though the oa 


aveler was still -Tunning apparently as smoothly ever. The 
wri riter, happening to to be | in Duluth, visited t the Clyde I Iron. Ww orks, 
“a the bearings were y being overhauled, and found the following 


i 


hy The Structural Company had economized by leaving out | the a 


a 


sixty-four by 2-in. tap- bolts which fastened the wheels to the axle; 


in this case, without to the in 
ae: conditions, , the former wi with the bearing outside ‘and the pressure 


foreing the toward the eboulder, while, i in this case, the bear- 


is inside and the pressure t tends to force the wheel off. 
natural result was that, in a number of cases, the wheels 

A 


Were merely prevented from coming off by the flanges grinding 
against the: upper and lower rails, The hardened plates for he 


ace: way against the wheel were not fastened, as required in the 


-writer’s details, and in some cases this » plate ‘rotated about al axis 


—_— to that of the wheel, became jammed in a position out of — 
the vertical | plane, and, when the balls were jammed against it, i it 


Evidently, working under such eonditic 


— | 
— 
— 
— 
— 
| 
— 
; 
— 
— 
— 
deep. In one instance a ball was crushed, and many of 
ms is hardly a fair test 


Oo 
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stood. the | test and which ‘all the m ‘manu- 
fa oturers whom the writer corresponded claimed could readily 


be met in these bearings, were | the load even several | | times ae 


While the difficulty developed i in the trucks s has caused an annoy- 


ing stoppage 0! of operation, it is a matter which is easily 1 remedied, — . 
and is only another of the innumerable examples in the machinery 
line where the cheapest job in first cost is the dearest | in the long 
writer is to the United States Engineering Office, 


Duluth, Clarence Coleman, M. An. E., Assistant 


edge his indebtedness to the courtesy his fellow e1 engineers ier 

and information re regarding special points in the preparation of the 


design; Professor J. J . Flather, M. E. of ‘the Minnesota State 
‘University; M. A. Beck, Chief Engineer, Pawling and 


Milwaukee; Mr. E. P. Bureh, E. E., Street Railway 
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This Society is not as a body, for the facts and ns advanced 
in any of its 


a Dock No. 3 of the Mitsu Bishi Company’ s shipyard at Nagasaki x? 


hes lately been giant steamer, Minnesota, 22 000 


to head of dock 


of entrance at top.. 


Width of entrance at bottom. 


Wid idth at top, dock proper... 
‘Width at tom, dock proper. . 
Depth ats sill, below ground 


Depth at sill, below extreme high 3 


level 


are issued before the date set for presentation and dis-— 


c[_ 
= — 
AMERIOAN 8 — 
— 
— 
— 
— 
— 

— 
aoe ill be the largest of the kind in the East for some time = — 

4 mndence etary. Discussion, either oral or 

Written, will be publishe ith discussion in full, will be 


aye 


tide, the modern as ‘the Minnesota, can 


be docked, as will be seen by reference to the 


Bes The rapid progress in shipbuilding has tended to increase th 


ore.) 


|| 


CROSS: SECTION OF TEMPORARY 


e e entrance was built in water, but the 


cut in a rocky. bluff. foundation is of andesite rock, and 


concrete ‘sub- foundation and cut- -stone were = 


Pile foundation was” 


— 
ee 

il 

— 

th in the 1 hed this in from a business s 
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-right- wing w all, where the rock str 


temporary dam for ‘exsluding. sea water f from the site 


is shown in plan on Plate VII, and i in ‘section by Fig. 


of sheet- piles was 20 ft. 
thickness for the lower main wie: ed to 12 ft. near 


sh cutside the sl ‘sheet- -piles. ground for: the first 


by dredging the silt, with a Priestman’s dredger; @ narrow trench 


re set in position, they were 
h wit 


sliding of t the dam, a concrete mound about 5 ft. high was built 
under water, along the inside row of the main piles. 
After re removing | g the silt layer, the | depth of water near the middle 


ie of the dam was found to be 1 more e than 50 ft. at high tide, so that 


ore t care was taken, in n building this dam under water, to make the 


puddle clay impe ious at this great depth and correspondingly 
water pressure, Fortunately, the e: on of the work prove 
ctor tory, after pu pumping out the w water. 


- but the re der 
arth, but the remain 


was of seamy andesite rock. was, st pr to use  rock- 


by Th average cost per cubic yard was 1 ‘yen, 


drilling, blasting and the subsequent removal of the debris. 


was in n the e rock under water receive the main piles for fixing 


ith concrete. To prevent 


‘ idea of the method of. ‘cutting ee wil be obtained from iat 


Plate and reference ther 
of the dock, n 


@ of th the height but for the remaining two- thirds of th 


length : a a thickness: of only 4 of. concrete, with 2 


en the main pies W 
| by filling the trenc 
| 
— 
ae 
J 
| 
DeIhg such as to permit of employing a great number of 
itm 
— 
tif — 
being 509 e 
— ) 


GASAKI GRAVING DOCK. ae 
o line the rock ‘cutting. Tn the 
icinity of the sill site, any deteriorated rock surface left. after ex- 
avation was carefully removed, and trenches were cut to receive Pn... 
the concrete ‘sub- foundation, so that in some portions, just “under 


‘the sill, for instance, ‘the co concreting is 14 ft. thick. For the main 
floor, however, the concrete layer u upon the cleaned rock surface 


ping, , their backing being of so that, although dock 


to all. appearance, of cut- stone masonry, the main n portion of the 
material is conerete. The facing near the entrance, and the coping 
BE and stepping are of granite, but ‘the other parts of the masonry 
lining are of a cheaper material, andesite, and, to a careless ob- 


the dock ‘seems to be granite throughout. 
concrete used for important parts was of the following p pro- 
portions 1, sand 2, gravel 4; but, ‘the most 


tage, beth. in reducing ‘the cost of ‘construction, and in improving 


ae the i imperviousness of the conerete. The wing walls are of concrete | 


Tae blocks made dry, and sunk i in position, The proportions of the in- 
fe 


gredients for the o conerete blocks “were: 
‘cement 1, sand 4, , gravel 8. 
pump-house is 24 by 76 ft, with 
level, or 11 ft. in. above the main floor of the dock. 


52 ‘ft, arched with and with its bottom 22 


floor is is one solid : mass which resists ‘the upwarc 
‘Pressure: of water by its dead weight. Four e cast- “iron ‘suction pipes, 

each 33 ‘in. j in diameter, pass through ‘this thick con 

“sets of 33-in. 1. centrifugal “pumps, suitable for ‘direct coupling to 
“electric were § supplied by Messrs. Gwinnes, Limited, England. 
} The four pumps, together, are capable of discharging 16 000 000 gal. a 


from the dock i in 3 hours, when driven n by t the each giving out 
180 b. b. Pp. at 


the fourth being kept i in gt: 4 


— 
| 
was found to be of considera 
aki), was found to 
(off the coast of Nagas 
| 
— 
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“NAGASAKI GRAVING DOCK. 


serve. One 9-in. pump for drainage purposes, and one 65 -in. charg- 


; ing pump, both mounted on the same se are e arrangec 


riven by a belt from one ‘motor. 


‘Siemens Brothers, 
q are to 


from 
The | gate, which is of the ship- -caisson type, was designed ax 
built at ‘the company’s 8 ; own shop. When out of gate, the caisson a 
moored a alongside the left-hand | wing wall, which, | accordingly, a a 


» kind 


in n order avoid 1 loosening 


was removed by on ‘shoulders, and nand-cars on light 


rails, . W hen ‘the excavation had been made to a considerable depth, 


a portion of rock was left at the middle « of the dock to serve as an 


the escaping indicates point at the « drainage 


was pumped. In Fig. 2, Plate XCIX, the mound of broken’ stones, 
which a group of men is standing, is the temporary dam 
d to exclude the sea water ‘from the di ck number of 


women were employed on this work. . Plate CII shows the dock com- hod 
pleted, and a few torpedo- -boats ocked. The common “method of 
Bs executing earthwork in J apan is ‘shown by Figs. 1 and 2 a : 
Tt combines the use of machines with the old method of 


scone 


> 


machine 


may be suggested No. doubt the use of machines be- 


comes economical when the amount of work i is | > make 


, the increased. cont imortng machines, the 


— 
— 
| 
— he dock. The working area was 
the entrance of the lasting at one time. In form- 
rilling about twenty holes for blasting s forbidden, a 
for drilling about t lining, blasting was forbidden 
— 
— 
— 
e hand-cars up to the suriac 
iii 
— 
— 
required dav. and the small amount of 


"machines. ‘This was the case in the excavation of this dock. 
chines, the i increase in wages, and for larger undertakings, will tend. 
bring: Japar apanese methods more in accord with modern improv ved 


estimated cost of construction for the dock at the 


together with its removal. 135 900 


Puddling back of 


to he contractors were 


—eut-stone masonry (granite), , 30 yen per ¢ cu. yd.; concrete, 5 to 8 yen 
per cu. yd., according to the proportions s of the ingredients; Port- 

land cement, 4a per bbl. _ Including the costs of the p wing walls, 

gi pumping station. and shipgate, i in addition to the above items, the 


iss Bae eonstruction cost amounts to less than 1 400 000 yen, or | $700 000 in 


American gold, which i be an economical sum for such : a dock, con- 


and the qua ality of the finished work. 


sidering its” dimensions a 
Charges due to the cost of land, electric power plant, traveling, 


cranes, and equipment, , which included i in the total 


‘The work was oraticaly commenced i in 


comet in 1 March, 1905. 
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PAPERS AND DISCUSSIONS. 


This Society is not responsible, as a body, for the aad baie opinions advanced 7 


THE NEW SEWERS OF 


3 


M. Am. Soc. © 


which, to the average engineer, may seem to expensive 
for ‘common. use. The which first ‘suggests it- 
: How far is the present excellent condition of the sewers of 
the City ‘of Mexico dependent upon apparently expensive 
the author briefly outline the cost of thie flushing system, 
and the cost of its maintenance, and also give a brief outline of 
e. The writer would also like to ask tea author if rad has made ar any 


‘infiltration, and how much the ground-water plane “ae been lowered 

since the system was put into general use. 

In examining the open trenches in the ‘ | 
: Sie discussion | (of the paper by Roberto Gayol, M. Am. Soe. C. E., printed in Pro-— : 


; ceedings for August, 1905), is printed in Proceedings in order that the views i ry 
may be brought before al 11 members for further | 


Bes 

| ALEXANDER Por Any- Mr. Potter. 

one acquainted wi 
_ sewerage system will appreciate the great work accomplished by 

> Mr. Gayol and what this work means for the health and welfare of 

iia 

iia 
iia 


560 DISCUSSION : SEWER FLUSHING SYSTEM IN MEXIOO. 


water in the trenches. would be of 


know the rate and | amount of infiltration during the dry and rainy” 


author states that, besides the are 


cleansed by hand ata cost of $82 per mile. Is this estimate in gold © 

Bel Mexican currency? How often is it necessary to perform the 

_hand-cleansing, and is this necessary on account of the slime from 


= sewage, or on — of a growth of sewer fungus on the interior 


theoretical velocities for these e depths 24 to 23 ft. per 
- the writer has found that a year’s growth of fungus is sufficient to 
cause a decrease of sted in the velocity " flow found in such sewers 

In having it possible to discharge amounts of water into 

at the upper ends of the sewers, Mr. Gayol has a splendid opportunity . 
of with results obtained from the 


ae commonly accepted, but more or less - theoretical, formulas for : sewer 


observations by the writer indicate ‘that in pipe 


‘sewers, for depths of flow of less than one-half the diameter, mal 
commonly accepted formulas give results which disagree with actual 


grade of 0. 22%, with | a depth of of 0.44 ft., a veloc 


ocity 
of 1.44 ft. per s sec., as compared with a theoretical velocity of 2.38 ft. . 


using: n = — 0.013. After cleaning this sewer a velocity 
—s 98 &. per sec. was secured when it was flowing at the same depth. 

Observations on a 24-in. ‘pipe, running 47 full, gave a velocity 

 @ of 3.476 ft. per sec., as ‘compared with a theoretical po hea of 3.60 ft. 

-oretical determinations. 


~ 
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Memoi irs.) or NORTON GREENE, 


(OF DECEASED. MEMBERS. = 


NotEe.—Memoirs will be in the Volumes of Any informa- 
tion which will amplify the records as here printed, or correct any errors, should be | 
_ forwarded to the Secretary prior to the final publication. 


JOSEPH “NORTON GREENE, M. Am. 


wa Mr. Greene’s father, Nathaniel, emigrated from Herkimer County — 
j into the wilds of Western New York in 1818, and was one | of the 
- pioneer settlers of Chautauqua County, posers a farm and home 
out of the forests near the present Town of Mayville, at the head of — 
~ Chautauqua Lake, and there, on January 31st, 1827, the subject of 
‘this sketch first saw the light. The family from which he sprang 
Was one of force and character, founded by J fohn Greene, Surgeon, © = 
ee emigrated from Dorset, England, to Massachusetts in 1635, and 
in 1642 followed Roger Williams to Rhode Island, where he was one — 
the original twelve “purchasers,” and a leading force in. that 
colony, as were many of his numerous succeeding 
years; twice furnishing governors of Rhode Island and several times — 
deputy governors and members of the Colonial and State Legisla- - 
tures, of Congress and Officers of the Army and 1 Navy, the most 
~ noted of these being General Nathanael Greene, of the Continental 
- _ The names of several of this family are enrolled as members of a fp 
Society, prominent among them being» General George Sears 
Greene, who passed to the great majority in 1899, at the ripe age . 
-ninety- eight, and his sons, George Sears, Junior, and General 
cis Vinton Greene, still in active ive membership. at = 
Educational facilities were scarce in Chautauqua County in the 
first half of the nineteenth century, and Mr. Greene obtained only i 
the r rudiments afforded by the district schools, the benefit of a short — Sp 
year in the Fredonia Academy, and a year or two in teaching, before _ 
he began his education as an engineef in the “U niversity of Experi-— 
aa ’ in 1848, as a rodman on the Michigan Central Railroad. The 
_ following year found him Assistant Engineer on | the Genesee Valley 
Canal, until December, | when he was appointed Assistant Engineer 
by the State Canal Board, serving on the State canal work until | AA 
the middle of 1851, when he was employed as Resident Engineer on 
the Erie Railroad, serving there in 1851-52. Following this came ee 
_ successive employment on the Albany and Susquehanna, the At- fine 
lantic and Great Western, the Northern Central and Missouri Pacific 
Railroads. From 1863 to 1867 he was engaged in mining and civil | 
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MEMOIR: OF JOSEPH NORTON GREENE. [Memoirs 

engineering in the | Country of Northern Michigan, and from 


os 1864 to 1 1867 he was Chief Engineer of the Portage Lake and Lake _ 


=] - " & Superior Ship Canal, begun by the State of Michigan, but finished | 


 #F rom 1876 to 1883 he w was was Chief Fasinee. and General Manager 


Ohief Engineer of the Maine Shore Railway Waine, 
from 1885 to 1887 Chief Engineer of York and Boston 
Rapid ransit Railroad. He was elected a Member of the American 

Society, of Civil Engineers | on October 5th, 1887. 
From 1887 to 1888 Mr. | Greene was the associate ‘of the late 
Wi illiam McAlpine, Past- -President, . Am. Soe. E, in designing 
a proposed underground urban transportation system known as 
“Arcade Railway,” which was intended to run northward from 
~ Bowling Green, underneath Broadway, | ‘to Central Park, in New 
York City. The plans, estimates and full details were thoroughly 
worked out, but. these men were a dozen years ahead of public 
- opinion, many objections were raised, and the projectors were aud 
able to interest the required capital. Theirs was" the “pioneer work | 
the recently finished subway. AS ae 


- _Mr. Greene spent most of his time in the next denen years work- 
ing on railroad dev elopment in Maine. In 1900 he was one » of wy 
Members who attended meeting of this Society i in London, 
1900 to the of his death Mr. was 


4 the building of electric: railways i in the country from Boston — 


was taken ill on July 21st with dysentery, | from which he 

sy recovering on the 26th, when he was seized with an uremic con- 

ae and died at 10 p. M. = day, at the Quincy House, Boston, 
aged 77 years and 6 months. | His remains were buried in the family 


lot at Fredonia, Chautauqua County, N ew York, 


Among his associates in the profession, Mr. Greene was noted 


for his” practical ability as a constructive engineer, , was fre- 


On October 25th, 1852, Mr. Greene married Ann, of 


D Daniel Witherel and Hannah (Fenner) Douglass, of Fredonia, New E 
: a ‘York. She died in 1857, leaving | an infant son, now Captain Lewis _ 
Douglass Greene, U. S. A. (retired), who was graduated from West 
Point: in 1878. In May, 1865, he “married Margaret Lowber, of 
New York, by whom he had a daughter, Jessie, now 


| 
‘ 
‘MM 
— i = 
quently called 1n consultation 1n such matters, and for his persisten a 
enerov wh Q iumphéd over seemingly insurmountable ob- 
ae 
7 a “a 


Anson M Marr was born i i 


They among tia, nd mo of "the section | 
located. Mr. Marr received h his early education at the County 
Schools | of Elgin County, from which he went to the Unive ersity of erg 
aaa. in 1858. He was graduated from the University i in 1862 cme E 
with the degree of Bachelor of Science, receiv ed the degree of Civil, ; 
Engineer from the same_ institution in 1863, and the degree of 
Master of Science i in 1867. i After graduation he entered the service 

q f the United States as Assistant Engineer, and remained in ~ \ 
service of the Gov ernment pane the date of his death. — 


ay investigations on the 1 Missoni ‘and Mississippi 
mors 1891, when he accepted the ‘position of Superintendent and 
= Ascistant Engineer i in charge of the U. 8. Portage Lake Ship Canals, 


which position he held at the time of his death, 
Mr. Marr was married twice. He left one ia, Mie. Florence 


Marr Smith, of, Aylmer, “Ontario, _ He was a naturali 


was among the foremost who by their ability 


or infirmity had not overtaken 
: active and energetic up to his last illness. His friends confidently, ; 
expected many more years of usefulness for him. His. character 
« was a lovable one. He was fearless yet considerate, frank yet kind; a 


a 


his integrity was always absolutely ‘unquestioned. His friendship ke 
was faithful and unfailing. wh The number of his friends equaled the 


number of his acquaintances all who knew him loved him. By 
4 death our our Society has lost a brave ee earnest, kindly and manly man. e 
Marr was elected a Member the American Society of 


Civil Engineers on October 3d, 1883. eee 


4 Bice *Memoir cata by J. H. Darling, 


Aber 

co, Tints, on March 24th, 1008 — 
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NOVEMBER; 1905, 


: 

‘Edi ted wes Secretary, the ection the Committee on Me 


presentation to the Society, are given. 


‘Papers and Discussions 


— the office of the Librarian Of Congress, at 


; 


this publication, which is ‘copyrighted, may be made on condition that 
the full title of Paper, name of Author, page reference, and date 7 aes, 
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Term expires January, 1 ‘Term expires January, 1907; 
ARLES WARREN HUNT. 


JOSEPH M. KNAP. 


a Term expires January, 
ALFRED CRAVEN, | CHARLES GOWEN, AUSTIN L. BOWMAN, 
JOSEPH O. OSGOOD, NELSON P. LEWIS, MORRIS R. SHERRERD, 
GEORGE S. DAVISON, JOHN Ww. ELLIS, HEZEKIAH BISSELL, 
B. LEWIS, GEORGE S. WEBSTER, EDWIN A. FISHER, 
McDONALD, RALPH MODJESKI, = WILLIAM B. LANDRETH, 
MEAD. = —sCHARLES D. MARX. S. PIERSON. 
Assistant Secretary, 1 T. J. McMINN. 


NELSON P. LEWIS, 


ALFRED CRAVEN, E. C. LEWIS, 
MORRIS R. SHERRERD, HEZEKIAH BISSELL, 


a 
EMIL KUICHLING, GEORGE S. DAVISON, RALPH MODJESKI, | 
McDONALD. CHARLES WARREN HUNT. 


= ‘JOSEPH oO. OSGOOD 


M.L. HOLMAN, 


Richard L. Humphrey, 


On :—Joseph T. Richards, Cc. W. Buchholz, E. C. Carter, Ss. M. 
Felton, Hunt, John D. Isaacs, Richard Montfort, H. G. ‘Prout, 
Roberts, Jr., . George E. Thackray, Edmund K. Turner, William R. Webster. WO tee 
Bae On CoNCRETE AND REINFORCED ConcrRETE :—C. C. Schneider, J. E. WwW. K. 


2 of July, Thanksgiving Day and Christmas Day. 
oF THE Socrery—220 West FIrry-skVENTH ‘Srazer, York. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS, 


any of its 


= 


SOCIETY Al AFPAIRS. 


CONTE 
CONTENTS: 


eetin ee 


n Society Engineers . 


iati merica 


Donations 


(Additions, Deaths).... 
Recent Engineering Ar Articles of Inte st 


November 1905. 05.—The called to at 8 
a M.; Vice-President E. Kuichling in the chair; Chas. Warren en Hunt, 


and present, also, 109 members and 29 guests. 


as printed in the Proceedings for October, 1905. 
‘paper by Ernst | F. Jonson, Assoc. ‘M. Am. Soe. C. E., 
“The Theory of Frameworks with Rectangular Panels, and its Ap- i 
Peo Foe to Buildings which have to Resist Wind,” ” was presented — 

os the author, and discussed by H. T. Forchhammer, Assoc. M. Am. 
Soc. C. E., and the author. 


Yok NOVEMBER, 1908. No. 9 — 
Pal 
| 


Ballots for were the candi- 
Ase, BowMan, | 
WILLiaM | Kansas City, Mo. 
_Ervest Payson Goopricu, New York City. 
ALEXANDER McCuure Luprer, Spokane, “Wash. 
Manincuam Norsor, Hanford, Cal. 
Hastines FirzEpwarp Pret, Bloemfontein, South . Africa, 
Dee Stewart, Laramie, Wyo. 


1 As 


ALEXANDER FLoyp ARMSTRONG, Mauile, Philippine 
Wasuineton Bonn, Jr., Hoboken, N. J. 
Joun THomas Minidoka, Idaho. 
Cuar.es Coucnor, San Francisco, Cal. 
Josepn Darrow, New York City. 
-Hersert Lutuer Dunn, Hopedale, Mass. 
ANDREW Ecxart, San Francisco, 
ALBERT ‘Berrram Hacer, New York ; 
J OHANNESSON, New York City. 


ALLEN Boyer New ‘YX ork City. 


Harrapon STERLING Smrru, Wilkes- Pa. 
SMITH, Coatzacoalcos, Mexico. 


ea Wiuirorp Harry TERRELL, Greensboro, N. ©. = 
Davw Twices, Jr., Augusta, 


As As 


candi- 
dates; by the Board of Direction, on October sist, 1 1905: 
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MINUTES OF MEETINGS. 
| 


Frepericx Luruer Forp, Hartford, Conn. 


The the following candidates, by the Board of Direc- 


$ 

Le Roy Havens, Scottsbluff, Nebr. 


On October 31st, t, 1905: 


Buack, New Orleans, La. 
Lucren Hocuet Biytue, Rutherford, N. J. 
Ernest J oHN Crisp, Barnesville, Ohio. __ 
Warter Tausert Dertetu, New York 
Rea Great Falls, Mont. 
HENRY Haynoox Wall, Pa. 
-Watrter GitieN, Croton Falls, N. Y. 


ourned. 


a November ety 1905.— —The meeting was called t to order at 8. 35 = 
PMS pe ; Vice- President E. Kuichling i in the chair; ‘Chas. Warren ‘Hunt, _ 
‘Secretary; and present, also, 110 members and 24 guests. | 
paper by C. A. P. Turner, M. Am, Soc. C. E., entitled “The 
erry Bridge Across the Canal at ‘Duluth, Minnesota, was 


‘November 9th, 


. 
= 

— 
mber April 6th, 1904; died O x Lew Fates, 3 
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— 
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MINUTES OF MEETINGS. 
‘OF THE 


in the chair a 


Applications were 
of Member, 


Gan 


Adjourn 


_ October gist, 190§.—Vice-President Kuich ing 
Chas. ‘Warren Hunt, Secretary ; and present, also, 
‘Bowmen. Craven, Deyo, Ellis, Gowen, Knap, N. P. Lewis, anc 
The Frontenac, Thousand Islands, New York, during the last wee 


ANNOUN CEMENTS. 


NNOUNCEMENTS. 
he House of the Society iss open from oa mM. to 010 P.M M. 


“every y day, except Sundays, Fourth of July, Thanksgiving Day and , 


Wednesday, December 6th, 1905. 30 M. —A regular busi- 


‘ness meeting will be held. Ballots for ‘membership be can- & 
vassed, and a paper, entitled “A New Graving Dock at Nagasaki, — 


Japan,” by Naoji ‘Shiraishi, M. Am. Soc. ah will be 


This paper was printed in Proceedings for October, 1905. Me 


_ Wednesday, December 20th, 1905.—8.30 p. M.—At this meeting — 
a paper, entitled “The Inspection of Treatment fen the Protection — 


of ‘Timber by the Injection of H. R. Stanford, 
Am. Soe. C. will be | presented for discussion. 
This paper is nora in this number of Proceedings. 


Wednesday, January 3d, 1906.—8.30 p. m.—A regular business 


necting will be held. Ballots for membership will be canvassed, 


and his Duties in ‘Relation to » Inspection and the > Enforcement of 
by ‘Albert J. Himes, M. Am. Soc E, will be presen tec 


paper is printed in this number of 


The Fifty- third Annual Meeting will be held the Bocity 


House, on Wednesday Thursday, J anuary. ‘17th and ‘18th, 1906. 
The Business Meeti orc 10 
Wednesday ‘morning. The “Annual. te presented, 


 ficers for the ensuing sens elected, members of the Nominating Com- we 
mittee ‘appointed and a proposed Amendment to the Constitution 


The excursions: and entertainment will b be 


for this purpose, ‘shall be by the meeting, to | serve two 


The usual blank ‘request for suggestions to representatives of 


and a paper, entitled “The Position o of the Constructing Engineer, e 


— 

— 
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ie 
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year, seven Corporate Members, not off Meeting of each 

— 


"PRIVILEGES OF ENGINEERING _ SOCIETIES 
_ EXTENDED TO MEMBERS OF THE © 
AMERICAN SOCIETY OF ‘CIVIL ENGINEERS. 
Members of the American Society of Civil Engineers will be Ww 
omed by the following Engineering Societies, both to the use of 


Reading Rooms and atall meetings: 


of England Institute of Mining and 
‘Society of Eugineers, 17 Victoria Street, Ww Ss. 


American Institute of Mining Engineers, 99 John Street, New, 
Boston Society « of Civil Engineers, 716 Tremont Temple, Boston, 


Civil Engineers’ Club of Cleveland, 689 The Arcade. » Cleveland, 


ie St. Louis Engineers’ Club, 3817 Olive Street, St. Louis, Mo. — 
Engineers’ Club of Philadelphia, 1122. Street, ‘Philadel- 
a Engineers’ Society of Western Pennsylvania, 410 Penn chee, 


= 


Western Society of Engineers, 1737 Block, Chicago, 


N 


SEARCHES IN THE LIBRARY. 


in ‘the e Library, upon request, and to charge t therefor the actual cost 

en to the Society for the extra work required. Since that time ma many 
such searches have been made, and bibliographies and other infor- 
The resulting satisfaction, to the members who use of 

é the resources of the Society i in this manner, has been expressed fre- 
quently, and leaves little doubt that, if it were generally known to 

the membership that such work would be ‘many would d 
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performed quite as 13 well, and much more unre by persons ae 


of searches to a minimum. 


asking that such work be undertaken, should 


clearly the subject to be covered, and whether references to general pS 
books only are desired, or whether a complete bibliography, involv- oy 
® search through periodical literature, i 


Loc AL A 
ASSOCIATIONS OF _MEMBERS OF THE AMERICAN 
‘San | Francisco, C Cal. 


October aust, 1905. —The ‘third regular meeting f the ‘San 
Francisco ‘Association of Members, Am. Soe. E., held; 
W. W. Harts in the chair; Riffle, Secretary; and present, also so 


‘Parmley’s paper entitled “The Walworth ‘Sewer, Cleveland, Ohio.” 
Messrs. A. L. Adams and Edwin Duryea, Jr., “discussed. orally 
7 Mr. K. F. Cooper’s paper entitled “An Example of the Legitimate 
of Water for Domest Purposes.” 
ae Mr. P. E. Harroun presented a paper entitled “Test of a a ‘Three- 
i Direct-Connected Centrifugal Pumping Unit,” and the Secre- 


_ tary read a discussion by Mr. John —— The paper was dis 


‘ 
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ten copy, which reduces the Px 
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10 THE LIBRARY. 


ACCESSIONS TO 


DONATIONS.* 
_ THE DESIGN AND CONSTRUCTION OF METALLIC BRIDGES. = 


William H. Burr, M. Am. Soe. C. E., and Ss. Falk, 
Assoc. M. Am. Soc. C. E. Cloth, 9 x 6 in., illus., 13 + 532 pp. | 


The: states that this based the ninth of “The 

a ‘(ieee in Bridge and Roof Trusses, Arched Ribs, and Suspension Bridges,” by ave 
_ one of the authors of this volume. That work has been so thoroughly rewritten, — can 
- and such a large amount of new matter has been introduced, that a new title | 
has been adopted. It has been the intention of the authors to prepare a com- 

prehensive book covering all types of trusses used in American bridge practice, 

or, at least, all trusses forming the basis of that practice. In conformity with this 

plan, the most. advanced methods of stress computations, as well as those that | 
are older have been used. The methods of influence lines and of deflections are . 

 - in the treatment of swing-bridges as well as the more common procedure 

- a, with the theorem of three moments. There will also be found a short chapter | 

on setting forth the main features of the application of the principle of least work 

a the determination of stresses in trusses. It is stated that the graphic theory 

is but little used in- — book. There are name and subject indexes, covering 


FOWLER’ S ELECTRICAL ENGINEER’S VEAR BOOK AND DIRECTORY. 
4 


Leather, 6 x4 643 pp. Manchester, Eng., Scientific Publish- 


ing Company, 1905. One shilling,nine pence, 


The - preface states that this edition contains fifty pages of entirely new 
3 matter. Among the more substantial additions, it is stated, there will be — 
8 lengthy section dealing with the designing of alternators, and another — 7 


with steam turbines and turbo-generators. Additional information is given on 

= * power and cost of electrical distribution, and some notes on insulating material - 
‘“s for electrical machines. The alterations which have been made during the past _ 
iy year in the Board of Trade rules for lighting and traction are noted, and the new _ 
ars Home Office Regulations for the use of electricity in mines have been included. q 


There is an index of fourteen pages. 


A Series of Papers ‘and Discussions at the Meetings 

of the American Institute of Electrical Engineers, under the | 
of the Committee on High- Tension Transmissions. Cloth, 
9 x 6 in., 466 pp., illus. New York, — Publishing rer BA 


on High- Tension was on September 
of 26th, 1902, for the purpose of collecting data respecting present practice in — 
i electrical transmission at high voltage, and of presenting a report indicating the 
es successful methods which are now in operation, in such a form as to be of 
immediate value to electrical engineers. It was within the scope of the Com- 
mittee to secure data upon line construction, insulators, insulator-pins, and the 
_ like, and the conditions of operation at different voltages and under a 
 elimatic conditions ; to investigate methods of testing insulators and to a 
_ the method or methods which in its judgment are superior. Also to ascertain 
the methods employed for voltage regulation, the conditions attendant upon the 
switching of high-tension circuits, and to collect data respecting lightning and © 
static disturbances and the use of grounded protective wires. This volume com- 
prises the work accomplished by the Transmission Committee along the lines 
laid down. It includes the introductory papers, with the discussions which took | 
place upon them, and the results obtained from the lists of questions sent out. 
There are indexes of subjects and authors covering eight pages. 
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publishers. 
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books in this list have been donated by the 


“THE ELEMENTS OF FOR ENGINEERS. 


©. Lord. Cloth, Ux in., 136 “pp. Columbus, Ohio. 
a Comet Press, 1904. $1.50 net. (Donated by the author.) a ie 


pa The preface states that in this ‘book the author puts in permanent form — 
his presentation of the subject to the students of civil engineering at the Ohio a) 
State University. In the derivation of formulas, the author has sought direct-— * 
ness of method rather than elegance of mathematical analysis. In the numerical 
examples, taken from observations made at the Emerson McMillin Observatory, | 


he has aimed to furnish the student with models of correct forms for note-book S: a 


record as well as of correct forms for reduction sheets. . He has placed much © 
emphasis upon the theodolite, as the instrument of the engineer. The Contents _ 
are: Fundamental Co-ordinates; Transformation of Co- ordinates ; Refraction Psi: 
and Parallox ; Reduction ‘of Star The ‘Sextant ; 


_By I H. 8.  Balliet. Bs Paige 8: x 5 in., 42 pp. 


Gazette. owe of the various in automatic opera- 
tion of railroad block signaling apparatus, their causes and the best methods an 
preventing or avoiding them. The principal chapter headings are: Wood and 
Tron Enclosures and the Effects of Frost; Relays and their Enclosures; Operat- 
4 
A BRIEF COURSE IN THE CALCULUS. 
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Electrical—(Continued). 


Electric Motors and Their | * W. Edgar Reed. 
Insulation of Overhead Lines.* W.B. Esson. (12) Oct. 
sg 20,000-Volt Power Transmission Scheme.* (73) Oct. 6. 


Waterside Station No. 2 of the New York Edison Company. Serial ‘begin 
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Schlick’s Pallograph. * (82) Serial beginning Oct. 14. 
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Serial ‘beginning Oct. 


The Central Heating and “plectric ‘Lighting: Station at Dresden * 
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la Société de l’Industrie Minérale.) (66) Oct. 10. 
he Henry R. Worthington Hydraulic Works, at Harrison, N. J. bs — — 12. 
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Lignite Producer-Gas Plants.* Alfred Gradenwitz. (19) Oct.14. 
Natural and Induced Draught. John W. Cobb in Journal 
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Trials of a 500 B. H. P. Diesel 
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Analysis of Raw and Lime (in manuta 
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_A Producer-Gas Power Plant. Oct. 28. 
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Schwimmkran von 60t. Tragfahigkeit.* W. 


Mechanical—(Continued). 


F Steam Boilers of the Past and the Present. i: Egbert Pomeroy Watson 

A Study of the Corrosion of Condenser Tubes. * A. Humboldt Sexton. 

Locomotive Cranes as Labour Savers.* Lewis Glasgow Howlett. (10) Nov. _ 

Designing Machinery to Facilitate Repairs. Joseph Horner. (10) Nov. | ae 

Conversion of Heat into Work by Adiabatic Expansion. A. M. Levin. (64) Nov 

at Construction and Application of Large Gas Engines: in Europe. * Franz 
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Steam Line Construction. G. W. Barager. Nov. 

Abatement of the Smoke Nuisance. R. P. King. read before 

League of Amer. Municipalities. ) (60) Nov. 

Tar Burning in Gas and Electric Plants.* R. A. Field. "Serial: beginning 

Gas Tars. P. W. Prutzman. read the Pacific Coast Assoc.) 


Tour de 2m. 745 de Hauteur de Pointes.* J. Garnier. — (33) Sept. 30. 1 
7 Influence des Enveloppes sur le Fonctionnement des Machines a Vapeur.* F. 


Hofer. (33) Oct. 7. 4 
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. (48) Sept. 30. 
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The Tonopah Mining Co.’s Mill.* §. A. Worcester. (16) Oct. 
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‘The Relation of the Engineer to the Architect. (14) Oct. 
The College Education of the Engineer. William Kent, add 


‘Terre Haute Brick and Asphalt * (76) Oct. 

Municipal Franchises. (Rept. of Com. of Amer. Soc. of -Impvts. 


Owen and John R. Barlow. (60) Nov. 
as to Effect of Water upon Asphalt. Andrew Rosewater. 


N. 
Electrification of Railways. * w. ‘Wilson. (Paper read ‘before the Liverpool 
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New 4- 0 Type Locomotives Caledonian Railway. (21) Oct. 


Bow to East Ham Widening; London, Tilbury —_ Southend — * Chas. 
Lake. (21) Serial beginning Oct. 


Compressed Air Locomotives in the Anaconda Copper Mining Ganmie New 
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The Quality and Utility of ‘Solid, Fle ‘Flexible one Hollow Stay iin a Iron and 


-. Copper. John Livingstone. (65) Oct. 


Rail-Motor Carriages; London and North-Western Railway.* (21) Oct. _ 
Six-Coupled Passenger Locomotive, London and North-Western Railway.* cs (12) 
Compound Articulated Locomotive for the Northern Railway of France. J #H. W. 
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Some Through Plate-Girder New York, nee ‘Haven Hartford R.. 
Slide versus Fiston Valves for” Locomotives. Allen. (Abstract of Paper 
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; Compound Mogul with Superheater: M., St. P. & S. St. M. Ry. .. (39) Oct. ae 


South Louisville Shops, Louisville & Nashville R. R.* (18) Ou. 
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: The Cost of Stopping Trains, Compared with the Cost of Maintenance, ” 
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Ivory Car Ferry of the Missouri Pacific. * (15) Oct. 13. 
: Lackawanna Locomotive with Schenectady Superheater.* (15) Oct. 18. Pe 
‘Blectric Circuits for Manual Block Signal Systems.* (Com. R of Ry. ae 
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Hlectric Traction for Railroad Service.  * Shaw. read ) the: 
‘Niagara Electric Power for Steam Railways of Western New York.* 
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Articulated Locomotives.* Chas. S. Lake. (47) Oct. 14. 
The Design, 
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Prairie Type Engine for the Chicago, Burlington & Quincy.* | (15) Oct. i 
» Terminal Improvements of the New York Central & Hudson River in New York.* 
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Locomotives at the Liége Exhibition.* H. W. Hanbury. mes Oct. (20. Eh 
“Prairie” Type Locomotive: Lake Shore and Michigan Railroad. 

London & Northwestern Steam Motor Cars.* Oct. 20. 
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Toledo & Indiana Railway.* (17) Oct. 21. 

An Unprecedented Railway Situation. (New York, and Harttor 
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East Moline Locomotive Shops: Rock Island System. (28) Nov. 
50-Ton Steel Twin Hopper Gondola Car.* (25) Nov. 
10- Locomotive Delaware, Lackawanna & Western * 
Ov 
Vauclain 4-Cylinder Balanced Compound ‘Locomotive: Chicago, 
-_ Rock Island & Pacific Railway.* (25) Nov. | 
Railway Rates; an Experiment in Rate-Making on ‘Railway. 
Marks, M. Am. Inst. E. E. (13) Nov. 
Protecting Railway Water Tanks from Freezing.* pom ~——. to the Assoc. of 
Ry. Supts. of Bridges and Bldgs.) (13) Nov. 2. 
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‘PAPERS AND DISCUSS! 


Society is not asa a body, for | the facts and opinion 


“OF CREOSOTE | 


To BE PRESENTED 


principal features incident to_ the treatment of ‘timber 

e creosoting process are the character and quantity, of oil which 


injected. Daper treats” only of the quantity: of oil, and is 


based upon ‘ie ‘and observations, made by t the w writer, upon yellow 


pine treated for use i in engineering structures in Pens sacola Bay. — ya: 
as ‘The depth of penetration and the quantity of injection determine y 


the extent to which er osote 01 il protects timber against | both decay 


t the attack of of sea worms, The cost of the treatment is measured 
very closely by the quantity the injection, the disproportionate 


Tabor required for low w treatments being largely « offset by the in- 


ereas creased | time required by ‘the | plant for high treatments. ‘The usual 
specification stipulates the quantity of injection, in terms 


pounds of « oil per cubic: foot ¢ of material. 


= ses The depth o of the injection appears to be. limited | by the depth of 
sap wood, and the of the. sap wood appears to 


—_, au may be sent oy mail to the Secretary. 
written, will be published in a subsequent number of Proceedings, 
finally closed, the with discussion in full, will be im Fransactions. 
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niform, | the of oil whic may be ‘injected. 


Heart wood is practically impervious s t to oil." ‘Timber having a 
uxximum of wood i is ‘best suited for the creosoting 


e character of all ti 
for any one construction is very essential, in order to obtain the a, 
‘uniform. tre: atment of all “members _ necessary for the maximum 
efficiency and durability of the completed structure. Creosoted ma- 
terial is poorly adapted to resist abrasive forces, as the sap wood i 
and friable, and the heart splinters or disin- 


_ The volume o of f the 1 material to be treated is the accepted basis for _ 


the d determination n of the: quantity of oil which shall be injected. = 
of d dimension ‘material | can d readily and 


"piles, a and assumes that th the taper from butt. to tip is uniform. The 


actual meast ment de each piece al ‘material, and the cale 
of the actual is a tedious monotonous task, and 
is frequently avoided by the attendant guessing the volume, or, 


” 
guessing n ‘method should n never te permitted, as the volumes thus —— 


_ tained | are almost certain to be in error, with the. result that 1 ul 


of treatment is sacrificed. The assumption that 
tapers uniformly from end to end is not always justified; as an ex- 


“ample, the volume of a a pile 80 ft. in length, chosen at random, was — 
to be 59. cu. ft ft. Lif considered as tapering uniform] 


it te 62 ft. _ when ‘calculated 
2 


measurements made ; at the ends ond three intermediate points, show- 
ings an excess of nearly 6.3 


quantity of which is ‘the on to 


is \ factor which is is given very little eon consideration by inspectors 


im 
ima 
im 
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"a 
_ = be mixed with the oil can only be removed with consider ii 
— nly be removed with considerable | 
the oil, when delivered at the creosoting works from the ij 
4 but, afterward, the presence of water appears to be of | 


a injection. 
of water in oil which it was s proposed to use use for his w work, , and i in one 
instance there was 24%, of water. It is not believed that water: was 


"deliberately mixed with the oil, its addition q 


= gradual poe a natural resu 
Los Teakage in the steam coils used for keeping ‘the Tiquid while i in 


i storage, leakage i in the heating coils in in the treating ‘cylinders during : 

the injection of oil, per the gathering o: of ‘moisture from the loads 
and from the treatment cylinders by the surplus oil which is ad- 


x mitted to the cylinders during treatment and which is afterward | 


‘returned to storage. Dilution is a feature w which is not given 


sufficient care. by superintendents, their excuse having been that 


they had been too busy to consider Taree? 


x Heat applied during the treatment : appears to be the only feature 
of the « creosoting process which affects the the strength of the timber 


under treatment, and t the maximum temperature should be ‘the least 


which i is consistent with the required ‘injection. The process sub- 
‘TEN 


a. jects the material to heat during the entire period of eepeassatiee but 


‘The pressure of the ‘steam applied determines the length 


oft ‘the steaming process, also the he degree to 


take e oil. as at the Pensacola Navy Yard indicate that 
e piling which 1 was 8 s subjected to a steam pressure of 40 lb. 


was much more brittle and friable than ‘was: similar ‘piling: 


treated with ‘the same quantity of oil, | but which wa was steamed at a 


the e quantity of oil injected is very crude and unreliable, and the 


i writer believes that it fails to give even an approximate idea of the 
‘injection. _ Explained briefly, the a adopted method predetermines by 
ee the volume of oil which a load will re require, and reduces 


‘quantity: tot the equivalent i in feet, 
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| 
tected by either the casual inspec- 
— and, unfor treated timber after 
of the mixture before injectio 
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an injection measure appro upon ‘the 


size of the load and the unit injectio n, from 6 to 18 in, in depth in 


e storage tank. ik. ‘The deliv delivery from the storage > tank is measured 
by an inde , controlled by a a wire and flo float, which slides: in 
ated vertical ways attached either to the outside of ‘the tank 0 
4 


located inside the works. The defects. in the - method are: lack of 
a refinement, § as the result of using a measuring tank ¢ of large hori 
zontal capacity; lack of accuracy, due to frictional resistances 


; - elasticity i in the m movement of the tank ¢ gauge, and observed to 
sent as much as 10% of the total injection ; no possible 1 record of 
“Tosses due to leaking pipes, valves, and cylinder heads, all of which 


_ losses deduct from the required njecti on; of all 
on the honest and intelligent manipulation of the complicated pipe Lol 
system, with its numerous by- -passes, during injection. — aes 
~ Contracts for creosoted material are fo founded upon the weight ae 


oil ‘injected ‘per cu cubic foot of timber, and the creosoting is 

be conducted in h a way that ‘the purchaser may know, 
‘a with reasonable a accuracy, the weight of oil which is given n him, an 

uniformity which that weight is in the 


= 


a weight basis requires that three unit weights be obtained : 


weight of the green timber; second, the weight of the timber after 


acuum Process; and, ‘third, the weight of the treated timber. 


_ difference between | the ‘first and second weights represents | the 


weight of “sap, moisture volatile substances removed the 


erence. between the 
and ‘third weights is oil injected. is 


no ‘inaceuracy, as a 


; "pices 5 in any one load should be similar in character and of prac- 

tically the same sectional dimensions, to insure 

To obtain | the weights after vacuum process would require that the 

7 be opened, causing expense for labor, and reducing the 


productive capacity of the plant; toa avoid these objections the 


=i 
i 
ita j 
logical basis for treatment and its inspection. Inspection u 
= 
q taken in such number as may be agreed upon by both parties to 
— 


esent the in weight of the ti timber from 


am 


‘and definite inspection. The in “weight steaming 

= “and vacuum treatment probably varies from a minimum of 3% for 

low steam pressure and heart timber, to a maximum of 15% -. 

oo steam pressure and light timber; a little experience will enable 4 
the engineer to determine v very closely the percentage which | should 


adopted for or any particular treatment and timber. 


the re ‘results s of various practical tests, all of which | were 
— consistent, the > following is is cited, to afford a a a comparison of | the 


ing two methods: : 


out 


the species known locally =e bra 


one week before treatment, and had air- psenaoned for that period. 
Se Two piles were chosen, which were ‘believed 1 to be typical of all 


Reerts ‘others i in the load; pieces r ft. in length were cut from butt and 


tp of one of the piles and weighed ; the ‘green weight of ‘the second, 


1e calculated injection 
the load was sed or 1.2 per cu. ft., to allow for the 
difference between ctual v olume of the piles and the: theoretic 


volume obtained upon the assu 
-formly from. butt to ‘tip; it 


"provide the ‘the treating eylinder whe 


_ strained by the final pressure of 125 Ib. per sq. in, required to injec 
‘the oil; and further increased | 1.0 Ib. per cu. ft. , to provide for losses ¥ 
os through leaky valves, ete.; all the additions were unusual and special, 
bee me, ae and made the treatment what would have been considered, commer- 
cially, 22.4 Ib. per cu. ft t A steam pressure of 40 Ib. was mine 
4 
a > 


eu s ue tained for 15 hours, then a vacuum of 25 in. for 8 hours, after whiel 4 


= the cylinder w was is opened and the butt and » tip pieces removed an 
weighed, to determine the resulting the 
3 ; the pieces then replaced in the eyli nder 
cylind er was and the injectio on 0 


oil ‘pump was worked u nder a pressur whic! 
creased to 130 lb., required hou 
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load to be treated consisted of yellow pine piles, 
in. in di |wastore 
length, with points not less than 7 in. in diameter, 
oil wer cubic foot. The piline timber was o 
@ eeive 20 Ib. of creosote oil per cu 
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INSPECTION OF THE CREOSOTING OF TIMBER. 


reservoir the quantity of Foil w which had ‘been estimated as equivalent 


case, and during the 
per cu. 1. ft. of load was taken from the | storage tank, saat a. 


load was as saturated. The records for for the two vo pieces a and 


Diameter, end... 
Diameter, small end.. 


6.7 
5.0 


Weight per cubic foot, after ae 
vacuum... «50. 0 estimated. 
Weight per “cubic ‘foot, after in-| ¥ 
Injection per cubic foot.. i — a estimated. 


ry 
The by an injection of 22.4 


x ‘Db. per cu. ft. , as compared 1 with 13.5 lb. per cu. ft. from 


The record the creosoted piling driven for the s support 


wharf at at the - Pensacola Navy Yard is of interest, as illustrating ¢ the 


20 of creosote oil per cu. ft. The piles were driven “during 
ebruary and ‘Mareh, 1902, in about 26 ‘ft. of water, were cut 


off: about 4 ft. above ove mean low- tide level. ‘3 Inspection of the e piling 


July, 1905, showed that, , out of a total of 198 support and 


fender piles, 5 were ‘worm eaten, two of them being s so. reduced | i 


section as to. require their renewal. One ‘of the defective p piles was 
broken off at the ground and the part above the break w was 


i? +. 1 eat a ha } irs w rT nired 1 

— 

| | 
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sections of about 4 ft. each for examination. There appeared to 
sector of the pile of about 90°, and extending the entire length of 
iece, which had been penetrated by the worms and from which 

sap wood was almost t entirely removed. The heart wood 


bast away t to a a degree » varying quite uniformly from m about — 
the» water line to 25% at ‘the bottom, 2 26 ft ft. below. Above the 
_ high- “a line the pile was perfectly preserved, but. the sector in 
the ‘sap wood above ‘the worm-eaten portion was much lighter i in 


than the remainder of the section, and did not appear to con- 


much oil. Diametrically opposite to the large defective sector, 


and for a length of about 5 ft. at about the middle of the r piece, was 
fi . second defective sector of about 30° which was badly worm- eaten, 


and through which the worms had waeaied to the heart. All endl 
wood, to its entire depth, appeared to be saturated with oil except in 


The other 


“sectors, similar to those in the first 


folowing specification i is proposed, to govern the creosoting 


Treatment. —Tim 


defective s sectors. 


“ing ‘and vacuum treatments, to obtain the of water 
and to the por pores of the wood, and shall receive an in- 


‘Pressure —The maximum steam pressure te 


Steaming process, “as recorded by a steam gauge, ‘shall not 


. 2 Ib. for each p pound of f oil whieb i is 1 to be injected per cubic foot of 
3. Oil. —The oil shall be a oil of coal-ti tar, ‘commonly 


85° ‘cent. It shall not contain more than of water. it shall 


oil. Its specific | gravity shall be n not less than 1. 04 


yield not more than 10% by weight, when distilled p to 210° 
the than 25 n nor ‘more than 30%, and: at least 30% by w weight shall 
distill below 260° « cent A of oil for test shall be taken from 
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3 oil, the - thermometer bulb ‘shall be kept about 4 in. above the s iin 
of the oil in the xe 


Pieces treated i in any one ylinder | 


un i 


.—The quantity of injection in load which ‘is 


treated be "determined from the Telative green nd 


weight yond the weight after ‘reducing ¢ the latter by two thirds 
1% for each pound of injection required by contract per cubic 


foot of load; the , number of pieces in | excess of one shall be subject 


to the desire of the contracto ~The quantity of injection will be. 
satisfactory if it is within 5% of the quantity 1 required by he con- 


‘no deduction will be made in the contract: price for ‘shortage 
i ection . within the 5% above savant and no lepeuntae compen- 


seasoning is to artit cial seasoning, but. is usually 


impossible to obtain, because of limited. storage space and Jack of 

time. If timber is air-seasoned, a corresponding reduction should © 
be made in the permissible steam pressure and in the percentage ail 


reduction to be allowed i in the green weight when determining the 
quantity of injection. ‘The percentage of water in the | oil can 
readily | be kept within the ren _— by the exercise of reason- 


‘The tests upon which the opinions are based were 


wag 
limited i in number. TI The quality and of yellow 
pine varies b _ between such wide limits, « ores in pieces which are ap- ae 
parently the same, and which have been cut from adjoining stumps, 
that general conclusions can be safely formulated 


iam 


_ research, and these notes should be given weight accordingly. oft 
A in nereasing necessity for prolonging ‘the useful life of timber, coupled 
wit th the growing faith in the creosote process for attaining tha 
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; xperience and observations of others may be be brought forth, with the | 


ot fie: yrepared ‘more ir intelligently a 
2 that 1 the practice of creosoting plants. may | be. modified, to permi a 


of more certain and. definite inspection. ee 
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manner. The term, inspector, is 


sense, as meaning a man o 


duties: ‘pertain to some 
paper will deal with inspe 


lly used in a more 
of more limited p power, , one — 


sense, its purpose being to a ‘ek general v view 
of the responsibilities and duties of an engineer in charge of con- 


with its performance. ‘Therefore it presupposes a knowledge 


of the terms of the contract and of the : rights of the parties thereto. ha 


a Nore. —These papers are issued before the date set for presentation and dis- 

% cussion. Correspondence is invited from those who cannot be present at the — 
meeting, and may be sent by mail to the Secretary. Discussion, either oral or 

5 written, will be published in a subsequent number of Proceedings. and, when Pe 
_ finally closed da, the sapere, with discussion in full, will be published in Transa ti 
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THE ENGINEER | ‘AND THE INSPECTION | OF WORK. 


contract is a instrument, and the rights of the p parties 

all having their origin in the e old English ¢ common | law, the basis o: 


which w was justice and equality ‘between me men. common or 
lu 


= law, lex 1 non scripta, as Bleckstone ‘alls it, is founded u 
ae immemorial customs of the English people, and the s 
written law, lex -scripta, is based upon 1 the enactments a legisla- 


tive bodies, made for the purpose of declaring or remedying the 


the customs of the 
‘people, : as expressed i in n the decisions of the various courts, have been 
compiled and preserved for later use. The distinction is ‘that the: 


common law is based upon custom, and Fh statutory law v upon legis- 


ation. W. hat follows stated from the common-law basis 


ys though various us modifications are to be found among the statutes of - 
a _ the several States, it remains — correct as a saan for the 


ne 


OA contract is an agreement between certain parties under which 


Py at least one of ‘those parties undertakes to perform a certain act or 
, acts, or to refrain from some ‘specific act or acts. In order that it 
may be effective as a legal instrument, certain conditions must be 
ae 4 First, there must be an | offer and acceptance, and i in n that — 
offer and acceptance is ‘implied a meeting of minds of ‘the 3 parties. 


‘By the meeting sof minds is meant a clear and definite understand- = 


a eo by both parties, of the thing or or things to be done. a Nothing « can 


mor reasonable or logical than this requirement that the parties 


re 
to understand, in the beginning, the subject of 


eontract, ‘is a fruitful souree of ‘dissatisfaction. In engineering 


work | ‘there | is too much laxity, ‘in the preparation of | specifications. a 


of the ‘engineer are always” made a part of 

"contract, and many times they are quite and indefinite. In 

is ‘seen a need for ‘gre er facility of expression among en- 


gineers. They should spend more time, during education, in learn-— 


w to use the English langua ge. The technical education is = 


ngi neer- shor uld talk and write fluently. 


mong engineers lack of appreciation of the 
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that he no time ‘to spare, and work is is turned « wine 
A 


an office assistant | who has ‘no qualification for the work. — 

ba This laxity has been a of trouble o on pu 
the engineers, coming from work not surrounded by ‘govern- 

” mental restrictions, have le learned by hard _ experience that both con- 


tractors and taxpayers have a a right to s a strict and impartial inter- 
n of their contracts, and , unless clear and specific, such 
an interpretation is is very difficult, 


han nel in the earth, regardless of the a 
in ie but a contractor i is not bound 


be definitely ¢ described i in n the ¢ contract. 
‘The offer and acceptance are e usually expressed in 
‘constitute the instrument. Necessarily, they contain all data re- 


quired for a clear of the e subject. | Where 
or eg are needed, to make the s 


= 


"necessary to s state what what samples are 


some t something from another, even e some 


lity of a contract, as far as this a 
is concerned 


Papers.] ENGINEER AND — 
that the engineer who, by reason 
| agreement to excavate a 
ume a risk 
assume a risk not conte 
j on in a contract for excavation where different materials are to be paid = s 
: = for at different prices, as clay, gravel, and quicksand, if rock be + a me 
unexpectedly encountered, no price having been made therefor, the 
contractor is not bou to remove jit, The risk to be assi 
: 
— 
= _ to preserve t ose drawings and samp that they may always be = 
second requirement fo sgality of a contract is that 
if _ there shall be a consideration. It would seem to require no 
it clear that without a consideration there can be no contract. 
a ; 
inquire into the sufficiency of the consideration unless there be an _ 
| 


THE ENGINEER AND ‘THE I INSPECTION OF WORK. 


the latter in turn is” restricted by: the C Constitution. The Federal 


Constitution provides for ‘among. citizens in 1 making con- 


‘The ‘third requirement of legality i is that the parties to the 
tract shall be | competent. is clear enough: that minors and luna- 
or persons of unsound mind, cannot enter into binding con- 


tracts 5. The stetutes p provide other r estrictions on the: ability of 4 


certain individuals to enter into a contract. 


fourth ‘requirement is ‘that the “object of of the contract s shall 


contract to to Mow up the State capitol | 


sweela any 0 other contract to perform an 


= of the rules of evidence. A signature to an yes: is -generall = 


 gufficient prove the contract; ‘sometimes a. witness is required 
q 


and sometimes a seal. ‘ In “some States a verbal « contract is legal, 


but it is. clear | 


with, “but these principles must ‘followed. 
—— to do so would render the contract « either wholly, or ae 


“Having these things” in mind, the en engineer will” take Wy the 


Papers, and specification ns for contract, and consider 
performance. Since ‘paper is. devoted to inspection, nothing: 


be said about forms of contracts, virtues and mistakes, or 


about plans and and specifications, except as they bear directly upon the aa 


aos The first difficulty to bec encountered is usually some error or 
the plans or specifications. defect must be cor- 


: ected. ews The contract, in so far as this item is concerned, is void, 


oe ‘tax clearly, there has not been a ‘ “meeting of minds” "concerning it, 


if the is of ‘minor ‘importance, the contract usually 


— 
— 
a 
— 
— 

— 
— 
act. 

“a 
3 
— 
— 
q 
— 
= 
a 
— | 
— | 
— inor importance. His direction 

. 


concerning it assumes such to be the case, and, in following that 


z ‘direction, 1 the contractor accepts the engineer’s assumption, but the 


> _ degree « of importance of of the matter is a question of fact that may b be 
submitted to. a jury on the application of either party t to the 
Next, t ‘there may be. Sound something that is ‘impossible of con- 
struction or needlessly expensive, and the contractor may object to 
it or propose some other “method. - Again, the same rule applies. 


The engineer and the contractor may the decision, 


_ ‘but either party to the contract may ‘invoke the law, to determine ~ 
whether the degree of importance of the matter will suffice to annul © 


_ the contract and render a new agreement 1 necessary. . For this this ge 


eG many contracts provide for supplementary : ‘agreements to cover such 


‘matters, but, whether o: or ‘not such agreements ] have been provided nad 


“for their performance, as bond or deposit of money. In such 

eases ‘the errors rs might afford ‘ground on which to the con- 


release the ‘security. Such contracts are usually made 


ie where one of the parties is a public corporation, and the case anand Ba 


one of the necessity of great care i in p 
t 


just what his dak ‘may 1 want before a contract: for ¢ 

is completed. president ol a railroad may suddenly 

order: a suspension of all operations, or he may make a change of 

that will largely i increase o decrease the work to be done. In 


igs 


pe proposed improvement until after the contract is let and pectially ie 
ed. Then, upon discovery something is not to its 


t will become very and use all its political 


or such reasons as it common to insert in the 


“contract a clause providing for increase or decrease work work, 
changes of plan, and delays. Such a clause may or may be bind- 
Ing, according to how it is used = | contingency is a proper subject 
or “contract, but that -eontingeney must be clearly expressed. No 


“med will cover considered when making, 


ae 


| 

= 

a 

— 
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es e party | of the first part, and the interpretation is a source of great 


issatisfaction on the ‘pert of the contractor. That he does not 


rant such a atone The theory of the law is held by its de- 
: votees to be the discouragement of litigation, and, i in this respect, 


because of the expense and the 1 numerous ‘difficulties and delays in 
4g getting a final ‘decision, the | legal profession has as attained a degree 

perfection which ‘engineers may not hope to equal. 
ae In a set of specifications for a large grain elevator, the « apne, 

4 in order to make assura mee doubly s sure, inserted the following aa L- 


there omitted from these that is 
necessary to make the elevator and power plant complete and in 
perfect working order, it will be understood to be herein contained.” 7 


a The elevator was built, and it would be very interesting to le learn Be 


hether this clause had any application, and, if : 50, what. “Such | a = 


blanket. clause is often used with little regard for its application. 


if the elevator was let for a a lump sum, , and without detailed specifi- 
cations, the clause would se seem to to be > sufficiently. clear. there were 


“4 t is ‘eertain that the clause would, add nothing to the definiteness 
It is nothin 


Pe the contract. yo On the contrary, it would show that the e engi 
hi was somewhat hazy about the matter. 


ineer, 


Some contractors exhibit an unusual willingness to carry out 


_ the most erratic directions of the engineer. ‘This i is done i in order 


to break away from the contract and 8 set up a claim that, by reason 


of ¢ change of plan, the 2 contract has been annulled and ‘anew basis o of rn 
compensation is necessary. ‘That is chicanery, to be ‘sure, but the 


engineer shou be to re recognize it. Claims against public cor- 


enforce a contrac q 
damag for his failure. This in 


— 
— 
— 
| more often seek redress in the courts 1s because of the expense ang 
— 
— 
— 
— 
— 
— 
— — 
— 
— 
— 
— 
— 
_ and they should not be allowed to succeed without the engineer's 
CE — ‘Suppose the contractor fails to complete his work, or to perform __ 3 
portion of it in a satisfactory manner. The courts will not 
be done is to secure money 
es litigation and delay, and,to 


an the ae left unfinished by him, 


Being familiar | with all conditions surrounding ‘the 
inspector ‘goes on the work intending to secure the best 
2 sible, both by lending his aid in every way, a and by insisting on the - 
“correct performance of the work. . He is soon confronted with ~ 
problem of deciding whether certain work is good enough to accept 
or bad enough t to reject. t. It has has | been ‘ said that work o or mat erial is 


"potent inspector must be able to distinguish clearly the difference, 


and require only that which is just, never accepting anything at 


fault and never rejecting that which is good. ‘That isa sound | po- 


if taken generally, not rigidly. 1 it is the dictum of 
“conceit an and arrogance; ¢ conceit, because it assumes per perfection on on the 
ps of the inspector, and arrogance, because, born of ignorance, 
ope ermits no question to be raised. 2 “Absolutism has no place in bus 

Business men are to dealing with affairs, 

and 


| have little use for perfection. It is for t thi 


skilled and conscientious engineer at times hear his efforts 


things are relative, | and are governed by conditions. First-— 
class ashlar 1 masonry is seldom used for retaining walls, ‘and ‘machine- 


“shop methods are not expected in 1 structural work. if ‘the specifics. 


in order to stand. Where the specifications are or where 
they conflict, custom will govern ; so, if a man n-ne some wnesual: ond 


8 superior decided, on the 2€ appeal o: of the contractor, that ane 


p wa wall it was not necessary ry to dress the e beds of the stone, and that 
ers and small stone might be used, to a limited extent, to fill = 
built tie same > vicinity and for 


retain a part of the money due 
q avoid these difficulties, it is usual to reta 
used to complete any p 
q — 
— 
| 
| (es 
— 
4 
execution Of DIS = 
cu. ft. in volume, and the engineer placed an 
 agsista t on the work to me — 
— 


and the was clearly attempting to enforce an un- 

<2 usual and strained interpretation of the specification. The specifi- 

cation was: at fault in 1 containing the conflict, but the | engineer 


showed a lack sense in his attempt to decide what 


class work is 

therefore, it behooves ‘the 


“as in in his. own n specifications. 


the personal of the must be ecog- 
ed. At is: an old trick for a contractor to confront a young in- . 
-_spector with, say, a cross- -tie which he has rejected and one which 
he has accepted, and ask him which ‘is which. ‘Every experienced 


iz inspector knows that he will at times accept, and at times reject, 
things which are, so to. speak, 0 on the ‘dividing line. He ‘must have 


ideal, a standard, and if, through one ecepts things 
nite dif 4 


rd. If th the ‘work be graded 


by percentages, wna | the rule w was to “accept all ‘that ranked 90%, he 
Ages: re 
would find | himself accepting 89 g 89% ) and r rejecting | o1 per cent. That 
is the imperfection of human nature, and it cannot be helped. 
would not make matters better to drop ‘the standard to 89 per cent. q 
The s same conditions would exist. _ Between narrow limits, the in- 


spector | should have full authority to decide 1 what he will take and . 


what he will reject. ” It is. seldom that a a contractor objects to to the 


is a great variety of inspection, and it is in 
many different w ways. s. In any specific case its” ‘purpose ‘should be 


= in mind, and the means s used should be adapted Sueste, A It 
be desired to examine minutely for the detection of flaws 

- individual item, as in the case of steel | eye-bars for bridges. — Or it 

F~ may be desired merely to ae: a restraining influence by occa- 
be sional and partial inspection. 1. The latter aim is the more common, 


and generally results in in superficial work of very little value. 


oss- -ties. secure quantities” ties from q 
timber along their own lines. The are along the 


Gand 


as 


— 
| 
4 
— 
imi 
— 
— 
— 
— — 
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of way and inspected at ieee Every ti 
its six surfaces i carefully ex examined, 
second, or cull, and ‘carefully marked. rigidity of inspection 
is not possible where large quantities | of ties are e purchased and i in- aes 
gpected at a place remote from the road. The other e extreme is 
- exemplified i in the | purchase of ties by ship load, the inspection to = 
7 while loading, a nd the loading done by machinery at the ~ 
ra te of ome thousand per hour. — Tn such a ease it is possible, by cS 


mploying a sufficient number of men, to sort out and ‘reject a great - 


culls, but. the work is is only partially done, and ‘the best, work 


of the inspector is to form a clear as. to whether the ties are 


running good or bed, , whether the purpose of ‘the : seller i is to furnish 7 = 


good ties or to run in as many culls as possible, : and then to govern, 

either ‘the acceptance of the cargo or future purchases, by 


be made w 


be d definite 


er 


Inspection by “sampling, as in is 


class of work, and there is. room for the exercise of judgment in 


the samples. There should be a very definite unders t 
as to what portion of a shipment should be accepted 
; on on the result of certain a tests. The | tests to be applied to cement a are 


a matter of | prime importance, and have been the s subject of much 


ff a contractor persists in using cement been con- 

and is not restrained from completing the wo is 
4 “denied payment, he Leiedie take the matter into ito the courts 


a 


he would be obliged t to demonstrate the bad quality of 
test of the s specifications, and one which ity frequently y will = 
When « a man “specifies something as a ‘matter of judgment, 


the nee ssity for which cannot be readily demonstrated, and the 


“a iii 
| 
— 
| 
7 34 
— 
— 
| ‘This is a case where the contrac rights shou 
— 
— 
4) 
the engineer to show that the cement was not in accordance with the 
— 
— 
= 
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eontractor tries to use something else, the best way to o stop him 


= 
once. In doing engineer may bring | upon himself the 


charge of delaying the wake but he e must be prepared to meet it. 


Controversies of this have much to do with ‘the objections 
to letting” work publicly 1 to ‘the lowest bidder. When a ‘man has 


— shown a lack of disposition to to carry out work ¢ as planned, without a a 
dispute, engineers do ‘not care to have him secure ire their work. 
government work, as in private affairs, if the lowest bidder is 
responsible, his bid may be rejected, but it may be necessary to show , 


As. his lack of responsibility. To do this without raising a a suspicion, of of 
be 


‘The inspection of. masonry is performed sometimes by men whe 
can “4 remain constantly on hand while the masons are at work, and some-— 
times: by members of an engineer corps who go from one piece of ‘ 


= 


work to another, often ¢ covering 20 miles of line. To one familiar 


_ with masonry cor construction it is very ry clear that the latter method i is is 
little better than no . inspection at all, for large volumes of m masonry 
can be thrown > _ together in the ‘most haphazard way, and with al 
defects so hidden th: that only a thorough i investigation will l find them. 


Such shiftless ing, 
‘favor of stone railroads. “Many meds ‘ate hed large 

— quantities of masonry go to pieces because they were not well bu It. 7 
‘The fault is not inherent in stone masonry, but in the system of a 

its construction. Stone mas masonry, well built, should n 


¢ ee inspection of structural steel at a rolling mill is a "specie 
Tine of work. G It is supposed to consist of physical tests ind ‘samples 
from the eri al, of a careful surface inspe 
or ‘plate. At present the there i is practically no urfac 
save by t the mill ‘employees. output of the mills i is 


there is. no time to handle the material for a foreign in ins inspec ctor, In 
cases where foreign inspectors a1 are e employed for this we work, they see 
te little of the ‘material that it would be far better to throw the | ee. 


whole responsibility on the mills, and make no surface inspec on ae . 


™ 


all. ‘There is: is a better chance to see ‘the material at t 


&§ 
— 
| 
— 
— 
— 
— 
— 
— 
— 
— 
; 
— 
— 
— 
BHOpS, and lv may be rejyecved there 11 1lound detective. 
[a _ The physical tests are made on samples supposed to be cut from fF 


_ 


3 
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the he material ordered, and to represent certain melts the Open- 
"hearth furnace. The: foreign inspector does not usually see the 


xt check eck up the marking of ‘the melt number. 

The information 1 which he secures he must ai assume ‘to be correct. 
= work is no check c the honesty of the manu ufacturer. 
ascertains the quality of the material, on the assumption that 


are so I numerous and voluminous that t falsification is not | 


mation given is correct; but, in the conduct fa =e 


= 


“easy, and any lack of system or any deception is is quite likely to be 7 
discover red. The real worth of the inspector depends “upon his 
familiar ‘ity with the methods and his ability 
of the care and ayetem In this way he can decide 


quite ‘intelligently whether or or not the plant i is s run properly, and, . 


dissatisfied, he can ask for evidence that things a are as they should 
aterial be secured from another plant. B's eg 
a large rail mill will illustrate the character and 3 


3 There were ‘several 
plant where the writer r had x 


seemed to understand perfectly what information 1 was needed, ‘ond, 


oy while he told all that ‘was ni as necessary, it is not recalled that he used a 
superfluous w word. ‘Hey went abou ut the mill rapidly from one > place i 


J another, nd, after the ground, stated the rails in 


presses and seven ‘mill The wile 


were to be loaded ¢ as rapidly as finished, and one cate immagine how 


many 0 hem a a single foreign n inspector could ‘see. - But when the 


‘rails began to come out, instead of trying to see all of ‘them, he 
watehed the mill inspectors. At ‘times he walked and lined a bed 
of rails and tried the gauge. ie observed the loading hao looked 
_ over the loaded | ears. Occasionally, he found a defective rail, and, bis 
by keeping busy » he was was able to observe the attitude an and efficiency — 
the mill inspectors. ‘The e result was most gratifying. There was 


evidence of the ‘most perfect s3 system. 1. Every man was 

superintendent had control of. the mill. 

wish was law, every man, apparently, did his’ best. according 
i own skill opportunity. Some did better work than other: 


g 


— 
F 
| — 
— 
— 
i . After a brief interview with the superintendent, 


aed was perfect, but it was plain that each ; 
results. There was no ‘discussion, no argument. "Everything 


was done as right as possible, and, , al ough but small per-_ 


oi “centage of the rails was examined | by ‘the writer, he was never more 


satisfied with any mill inspection he has had to do. The evidence 


y of a ‘skilful ‘end determined effort to secure the best results was so 
strong that, ix in so far as their surface was concerned, ‘he ‘felt t con- 


- fident that 1 no no better rails could be secured a anywhere, ee ime 


ee - Had the character of the inspection by the mill men . been less 
- satisfactory, no individual efforts could have avoided the loading of 


2 _ many bad rails, and, assuming the lot was not bad enough to reject 


a whole, the | enererwed of a good | customer r would have been 


| that uniform excellence of material 


"and workmanship is ‘the 1 road ‘to both cheapness of production and 


generous demand for their products. They do 1 their own inspect- a 


a generous deman 


ing very thoroughly, and are well pleased with the is 7) 


4 pity that there are not more men of the same mind. BA has 
is this to be said, however, in favor of dele 


ral w work. He He meets many engineers with many | ‘different eee 
and if he himself engineer by ‘training, he 
- finds at ‘times that the things he would do as an engineer « do no 


please the engineer in charge of his work, and ‘the things which the 


After | a | few experiences of that s sort, it is s not to be ex- 


will do m more than enough to secure hi 


exhibits an u unwillingness: to perform go goo 
work, or to replace defective material, the task of an inspector | be 


= 


very” dificult and 


rules for bringing « a ‘contr tor t ter 


emerge from the contest a clean record and a reputation, 
‘requires the -Fesoureefulness ess of diplomat. In all such 


wt his temper, | but he 


586 
— 
— 
— 
— 
| 
— 
— 
— 
tl 
— i 
— 4 
—— | a 
: 
— 
— = 
ces which are used to defeat t 7 
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_ must be just. Recrimination is fatal. it places him on al level 


Wd 
his and ‘subjects: him to the same examination and 
suspicion. He must a judicial attitude, permit no 
irritation or fear to influence i in any way the discharge of his duty. 
Pe When ‘some engineers find that a contractor is 5 disposed to slight 
his work, they permit: him to— operate for a time u unwatehed, and 
‘then, appearing suddenly the sc scene, catch him red- handed 
him» 


good faith and confidence, but the law does not uphold wack methods. 


Iti is the duty of an inspector to be on hand while the subject of his 
- inspection on is un¢ under performance, and, if he absents himself, hie 4 is at Ae 


natural to feel resentful and 1 to wish to retaliate for a of 


least morally “guilty contributory negligence, ands sould be 
-—eiopned from exercising the ‘same rigidity of inspection that he 


‘might use were he himself not at fault. In other words, being 


‘partly 2 responsible for the poor work, she i is not in a position to pass 


judgment and inflict punishment upon the contractor. 


‘The time to protest or ‘condemn is always the time of ‘the a act 
and, in law, a man who remains silent he should 
have spoken i is r regarded as a partner er in the the ‘guilty “act. 
A man who protests habitually against everything that is done 
known as a “kicker,” ‘but, however disagreeable that, 
lation may be, it is : better to call attention to any defect. at once, 


hag ‘speaking to the contractor first, and if the matter is ignored, : 


should be referred to higher authority under 


when a protest concerning work 0 material is ignored, the 


to support statement. Should the law be ‘invoked to 


ae | 35) 


settle the matter, his. wend: would not ‘go far without ‘confirmation, 


and he should preserve for future use such notes, references, or 


__ Photographs as would enable him to prove, absolutely, the correc 
‘ness of his assertion. | The contractor, of course, would seek to rid 
“himself of such a1 an “officious inspector,” but these. things verge upon AN; 


_ war, and a man must be the judge of his own acts. ‘iif he i is a man BSNS p< 


good morals and the > right preliminary | training, his wits will 


4 
| 
| 
i 
— — 
— 
— 
— — 
— 
— 
= 
— 
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inspector's s life to receive expressions of gratitude for kindnesses_ 
“ise 


. contractor who has all but accused him of crime. a LS 


_ done to a 

One « of the most useful things which can be done by an inspector 

of f field construction is to ) keep | a daily journal o of t the progress of th the 

: work, , carefully noting every” occurrence which may ay have a bearing 


on the settlement of the contract. “Beth journal, w 
_ mented by photographs, is not easily controverted, and will often 
clear away disputes which might otherwise be taken into court. 
it is generally understood i in the business world that expected 
profits should increase with the risks involved, and general contract- 


ing is considered somewhat hazardous business. The risks 


ed are due to the elements, physical. difficulties “encountered, 


vi fluctuations in the price of materials, labor ‘difficulties, and ‘many 


- other : things, among w which the character of inspection is not the 
many people it will seem impossible that, honest 
work, the character of the inspection may vary enough t to make a 
material difference ‘in the cost, of work. - is true, however, an 
inspection is a factor that often. enters into estimates for proposals. 
In some of work, the range of inspection, from the 


to the best, is so great as to exceed the cor contractor's profits, a 


— where the work is done on a very small margin and the 


de. « saving due t to a a careful, 
“uniform systematic inspection would be of less value than, the 
elevation of morals surrounding he work. Selfish and: dishonest 


motives are so common thet the press and the public need only to 


‘illegal r revenue is possible, in order to 


gra way, confinement on su 


picion is folly as inconvenient as confinement on ‘conviction, and it 


both practical spiritual wisdom to avoid the of 
is enters th of "professional ethics, which i 


Differing views are ‘held about ‘ie propriety 4 


al o the morality of advertising oneself as agent or . pesticnler 
rand of cement while holding a high public office involving 
of large masonry constructions. It i is conceivable that such a a con 


dition might exist with no ‘moral injury to the p: principal, but 


— 
— 
— | 
— 
— 

— 
— 
— 
| 
— 
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moralization among his subordinates and he suspicions: of 
public would do great harm, and that harm would be | centered | on 


the engineering profession. In such a case, the wisdom of avoiding 


ne appearance of evil is obvious, and it should be equally plain in 


On the other hand, a man. may be actually responsible for much — 


= mismanagement without being amenable to the law. If . 
re be evidence of moral turpitude, conviction is 


but, to a professional man, there is punishment other than ‘that “7 


lw Th os f ti d ti d by ms 
the aw. The loss of prestige and : reputati ion My gained | y many years 


There is much said about the relations existing | between the 


4 to and the engineer, it being ge generally held i in 


conducive to harmony and ‘good feeling, and is morally elevating; 
i but, from ‘the contractor’s ‘standpoint, or from a legal point of f view, 
in what way can the agent of the party, of the first t part ‘conserve 5 
7 the interests of the perty of the second | part, when his s sole compen 


tion is received from the first party, and without. which compensa- 
tion he might be i in danger of hunger It n may be true that some 
= and noble men have at times defended the rights of the con- 
and, by so doing, have ‘placed their own i in j 
_ardy, but s such cases: do 


saints 1 by any means, and ‘a sensible will look to 


own interests whens. the elements of uncertainty large 


e 


real point in question is the | clause in the contract which 


_ imposes certain duties 7 upon on the engineer. _ In so far as ; these « duties 


are definite, the engineer | should be absolutely to his = 
glory be ‘it said, he gener ally is. In fact, $0 
ment of. quantities is con neerned, the whole g 


to the engineer and to the ¢ contractor. 
4 


which are taken on faith, , seldom being questioned inless the con 
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should be no less alert to guard the interests of the contractor than 
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“tractor is losing money. Engineers" are generally honest, ut it 


would not be well: for contractors t to 0 depend ve on their 


‘engineer? 

There how been times when a contractor, ‘engaged ur 

. of unusual difficulty and of great importance, has found himself i in _ 
‘financial trouble and has been aided i in some way to fi finish his work. 

ae ‘He: may have been given more work ata better ate, 0 or he may have | 


been given extra compensation. “Such things are done, not 
nature of generosity, but because, in an emergency, it has seemed 


best way to keep his and force at and complete the 


undertaking. One should not get the idea th such ‘things are 


es: This a good 1 place to poirt out an essential difference b between 


public private work. Contracts with x 
forms of government are entered into it 
_ conditions surrounding the receipt of proposals and ‘the letting and 


performance of contracts are provided | for and governed by law. 
In such cases the e duties of the “engineer are ver very explicit, and 
— he nor any other individual has authority to vary the terms af 


= 


erred in judging the 


be ruined, and he has defense. ‘The law is 


witl contracts, ‘only his prineipal the. contracto or 
_ were interested, cannot be repeated with impunity in the Govern- - 
ment service. Tt is necessary that all changes shall b be 
in as stipulated and formal This i is safeguard against 


— 
ployers, and they have the credit of doing 
— 
— 
— 
— 
— 
— 
<e them without any seriouS 
aut ority to make changes and does make tl 
t fact does not alter the case. He 
consequences, bu a 
— 
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and to ignore it is to 


raise a of “fraud. 
(Helping out” a contractor on Gove 


one grief, and this fferenc 


cal by power 
secure re what the inspector we have seen, power 


anal be provided i in the contract, _ and is vested d primarily in the | 


party of the first part. The power of the engineer lies | first i in n his” : 


knowledge « of the s subject and his ability to demonstrate the inju 
= may result from a failure to carry out his ‘plans. 


aa A secondary p power lies in the custom of making pa paym nts ; sub- 


He can » by withholding payments, be — : 
‘that his protests an be heard; but it must be assumed by the i e 


e 
‘spector that power exists to sustain his — and to the full su up- 


it is also far worse than — 


has— no support, his presence will be ignored, an and the work: vill 


ere ‘there pretense at t inspection, the ea case ) would ‘not 


, “Your work is under close supervision 
a will be properly if he ignores s his inspector, 


Owing to the imperfections of human life, it v will I always be true A 


cases should be exceptional 


transferred is not always their own fault. ack 


ack of moral courage, 
ignorance of the necessities of the work, and inability to direct the 


= of others are some of the faults which engineers display - in ach 
handling their inspectors. appreciation is another. Few 


n inspector as the 
knowledge 1 ‘that his ‘superior: is familiar with and please 


work, ~The inspector’ failure to please is often due to the 


a his chief has failed to keep i in touch with him and let his wants be 

mown. a. Perfect loyalty is ‘expected from an inspector, but such 


a confidence which is the result of close personal 


In Government work, especially, where it is o: 


: s reports are not to be heeded, but = 
to presume that 
a 
— 
te,’ 


a man in a subordinate position to tell who ‘has the real — 

pent his department, an inspector stands in in especial need. of a a 
ong and fearless Superior, who | is not afraid is 


and have his rs obeyed. 


> 


and temptations his are great, he 


7. An | engineer \ who will seek to learn from the contractor whether 


the inspector is a good one, or who will reprove or over- -rule 
2 


inspector on complaint of the contractor, has li little , knowledge of 


‘the duties of his office. “There should be no occasion to over- rule 

an inspector. is the usiness of the engineer to foresee and. pre- 


vent it. Until he is sure of his he should in such 


is a fact that much of the which arises rhe 
= cause of inspection is s due 2 to little things about which the contractor a 


cannot aff ord to i the question does he do itt 


than a of ‘workmanship. men agree they 


will fight, no 1 matter how small t the importance the issue; from 
which we immediately conclude that the all- -<ssential requirement o of 


inspection is tact. Tact is the Open sesame” to the success of 


the constructing engineer and all his assistants A great engineer 


without tact is in many ways 2 a failure, With tact, he could ‘conquer 
In looking 
oof the or 
a the term has been used somewhat loosely, to apply to 0 enginee a 


charge 0 of construction as well as as to men whose duties 
to a specific subject, it is ‘necessary to di discriminate. The en- 


poo of course, must have ; a technical training, but | his ¢ education 7 


| 
— 
— 
| 
shis friends inthe 
tor than with his own it requires a high 
— 
— 
| 
— | 
— 
= 
| 
She be bout a question of honor, and 
rave morally, » oll his business suletions. 
he should be just and honorable i 


rs.) ‘THE NEER AND THE INSPECTION OF “WORK. 


d a liberal supply of tact Without. 
ight better expend his energies in. 


i Sue An inspector may or may not have had a a 


technical education. 
It is always an advantage, but seldom He needs prin- 
cipally a. few years of experience in the affairs of the world, a fair 
degree of intelligence, honesty, and a generous amount 
of tact. . An n effort is so sometimes s made to to get a mason to Inspect 


masonry, a to inspect ties, and so on. a policy is 
at times 


alue as an inapector. 1 inspector’ should always” be open 


receive new instructions. He ‘should not answer “Y yes,” to 


questions about his understanding of given matter, and then 


"govern his actions’ entirely. by his. own experience. He can much 
with the p previous experience. 


ey are 
4 the best way to ‘get is to train: For this 
ose, t young technical graduate is without a peer. His edu-— 
cation enables him to grasp readily the fundamentals of the » subjects 


his mental attitude is that of ¢ one Fring! tol 
energy which | 


& 
di 

= integrity and ees and have a breadth of view that | enables 
4 


them to comprehend the v whole situation, ‘Their greatest lack is 


“tact, for where the mind is steadily concentrated on study for too | 


long a a time it does not : seem, to grasp the « common affairs of e every- 


day life. This deficiency is sometimes made up very quickly and ; 


sometimes — not at all. Wi vet t tact, a man should not be | an in- 


Spector. With it, he need have e no doubt of his success. 


— 


it. 

— i 

— 

— 

| work so oiten vary widely trom the local practice 1n various callings 

— 

| 

— 

a dificult course of study will enable him to overcome most of the — es ae 
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ciety is ‘not responsible, as a a 


AN EXAMPLE OF THE LEGITIMATE) USE OF 


ate 


alrymple. F. W. Assoc. M. AM. Soc. C. E. —The speaker 
sents: an example of the actual of water, both for manufacturing 
ma domestic purposes, on a considerably larger scale than that 
-‘The City of Bayonne, N. J., has a population of 42260, by the 
recent State « census. _ The water for public uses is delivered to the y 
ae city pipes by the New York and New Je ersey Water Company, and - 
is distributed to the consumers through pipe lines owned by the city. : 


a? Every tap, of whatever class, is provided with a . meter, and it is a ; 
ia thus possible to ascertain the quantity | of water used by the different q | 


consumption of water ranges 1100 000 to 1500000 gal. per 
ft. de up largely of the workers in these fac- 7 
- tories, but there are also many residents who do business in New 
quarter ending October 1st, 1905, was as follows: 


a York. The water consumption per capita, in gallons per day, for 


ie —% a for August, 1905), is printed in Proceedings in order ee the views expressed 


*This discussion (of the paper by K. F. Cooper, Jun. Am. Soc. C. E., printed in 


— 
— 
— 

— 
a 
— 
— 
= 
— 


Papers.) i oN LEGITIMATE us E OF 
For “manufactoring purposes. . 


factor tor affecting the ‘consumption « of wali is the pressure or head on 
system ‘under consideration. The greater the head the 
the waste in drawing water from the faucet, for it is an almost 
universal practice to let the water run a while before using. The 
greater the | head the greater the leakage, also, through the pipe “ 
joints in the streets. In the plant described, the head is stated to 
- is = 65 ft., a condition favorable to low losses from the causes men- 
ya tioned. The observations made by the speaker on small water- 
works systems warrant this conclusion. 
‘The speaker has questioned the wisdom of the practice followed . 
by a number of well- -known engineers: in estimating even higher | 
than n existing pr per capita consumptions in designing water 
_ supplies and trunk sewers. The conditions in American cities must 
in time approach more closely those of European cities, and projects - 
planned for a maximum service in 25 or 30 years should be based — 
this inevitable reduction in per capita consumption. Ameri- 
ean people are too wasteful of water. At present they do not study se 
_ the small economies, as they will sooner or later. — Preventable waste 5 
of water i is a study which i is still in embryo. Notwithstanding that 
= many meters are already installed, their use has scarcely begun, ine 
a they seem to be the only means at hand to insure against preventable ies 
waste. We are more careful of our own and of what we must pay 
. for than we are of of our neighbors’ or of common property. _ Whether 


water is cheap « or “expensive to deliver to verge it should be 


The question is not simply one of finance, but the more serious 
= one of the possible exhaustion of the available sources of potable __ 
ae water. There are many towns, approaching the limits of goto : 


ae isting ‘supplies, having 1 no place to which they can ‘turn for ad- 


x 

ditional al water, except at vastly increased cost 

The lavish use of water not only affects. the wate 
also the cost of construction of large outlet sewers 


The lavish use of. water 


-Mr.Dalrymple. 
; rallons used per day was 3 884 000, 
The figures for domestic use include the water consumption of 
; x = number of small manufacturing concerns which could not be = (i 
— 
— 

— 
— 
4 
— 
> — 
| 
7 
= 
r supply, but 
— wilt upon the 


the losses due to leaks caused oc- 
the speaker that, there are so many small 


“ caulking could be done more quickly and more perfectly than when 
- the work is done by hand-driving, thus avoiding the difficulty of 
making tight joints on the under side of the pipe. 
Gag Sa Another waste of water, pointed out by Mr. Potter in a communi- 
ae oem to a daily newspaper, is due to the street cleaning aan 


— 
a ubhe tters. M 
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ie. full title of Paper, name of Author, page reference, and <i 
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PROCEEDINGS. 


This Society is os as a | body, , for the facts 


Of the Society, 6th and 20th. 1905 


Privileges of Engineering Societies to Members 
_ Searches in the Library 


m, meeting was to at 8.35 
P. M. ©. ‘Schneider in the chair; Chas. Warren 

3 Secretary; and present, also, 128 members and 22 guests. 

The minutes of the: of November ist and 15th, 1905, 
were. approved as printed in the Proceedings for November, 1905. 
a paper by Naoji Shiraishi, M. Am. Soe. C. E., entitled OA 

 Graving Dock at Nagasaki, J apan,” was presented by the Secre- 


also read a ‘communication ‘the oubject from 


— 

— 2 
— 
Hours during which the Society House is 
38 
— 

— — = 

ia 
— 


«399 Madison 


“Responding to your communication of the 1st instant, ‘con- 
- firming my statement made to you on the occasion of our interview 
at my residence on Monday, the 6th instant, I enclose check, drawn — 
= to the order of The American Society of Civil Engineers, for Five 
Thousand Dollars ($5,000) which I present as a donation towards 
assisting in the payment for enlarging and improving the ground 
and Society House, which has now been about accomplished. 
mest _ “When by the vote of the members of The Am. Soe. of C. E., t hey 
declined to occupy, with other Technical Associations, a common 
‘Home’ or general ‘Society House,’ to be furnished by Mr. Andrew 
Carnegie, but somewhat trammeled with conditions, the acceptance 
ve _. of which would probably necessitate the sale of our West 57th Street _- 
Site premises, and, in a measure, cause us to lose something of our iden- 
tity, I wrote and voted in earnest protest of the scheme. 
See “For several reasons I was much opposed to the Society becom- 
_ ing identified therewith, believing it would result in the loss of much © 
al i of our acknowledged prestige, and i in the belittlement of our organi- — 
“The Society House which we then and now possess and occupy, 
ao ‘seemed to me to be a better location for us, and I decided when the . 
vote was known, that if, in the future, it became desirable to enlarge 
area of the ground and the accommodations of the building, I 
would be pleased to do something in the way of assisting in the pay- & . 


feck - ment therefor, and so expressed myself to one or two of the members 
ee __ “Therefore, I send this check, not as a loan, but as a gift, whereby = 
desire to do my part in canceling the indebtedness which has been 
neurred by reason of I desire no con- 
sideration or acknowledgment therefor, 
fact that for about thirty-nine years I have been a member 
i pata of this Society, and in the enjoyment of all of its privileges, I Cor 5 4 
ee sider is compensation enough for me, and I beg the Society | a 
ang es  aecept this sum which I herewith present as a gift, and use it > | 
such way and in such interest as the Board of Directors may deter- 
mine, to be most advantageous to the Society, 
Se my best regards and kind respects for the directorship 
“i ae yourself, I am, Sir! Dear Mr. Hunt, _ 


The 
=| 
— 
| 
— 
— 
— 
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‘MINUTES 01 


onded by Chas. Gowen, M. Am. carried unani- 
~ thously, that the thanks of this Society be tendered to Thomas Fitch — 

Rowland, Hon. Am. Soe. C. E., for the munificent ¢ donation of 
7 $5 000 which he has just made to this Society at a time when it is 

particularly desirable ; and that the President of the Society be 
requested to convey such thanks to Mr. Rowland official 


Auer, 
ARLES LINCOLN Matachin, Canal Zone, Panama. 


Ciapp, Los Angeles, Cal, 
Boypen Foro, Bridgeport, 


Joun GaLLow AY, San Francisco, Cal. 
Grorce AIKEN _GILFILLAN, Pittsburg, Pa. 
ALBERT Newton, St. Louis, Mo. 
‘Oren Exisna Parks, Westfield, Mass) 
‘Frank CuarLes Warner, Delaware City, Del. 
-Freperic James Woon, Fo: xboro, Mass. 


As A 


SSOCIATE 


Barcray ALLARDICE, Clinton, Mai 

ORKE ALLEN, South Orange, > 
Water Esmonp Barnes, Boston, Mass. 
Epwarp Gravy, Chicago, Tl. 

Lewis Hitpretu, JR., Brooklyn, N. 3 Y. 
 QOHESTER TAMES Hocus, , Boston, Mass. 


— 
A 

— 

— 


[Society 


ALFRED Gaunt Philadelphia, Pa. 

‘The Secretary the transfer of the 
dates, by the Board of Direction, on December 5th, 1905: 


AssociaTE MEMBER TO MEMBER. 
Morgan Bacon, Salt Lake City, Utah. 
‘Werner Boeck, West New Brighton, N. 


ba 


As 


On October 34, 1905: 


Howarp ALDERSON, ‘San Francisco, Cal. 


Wuirremore Bacon, Fort Edwar rd, N. 
_JosepH Spencer Crane, Newark, N. J. 
James TeMpieton Lipsey, Corry, Pa. 
Epwin Hopxis SEAMAN, New York City. 


of 


~The Secretary announced the following deaths : 


Burys, ‘elected Associate Member, April 6th, 1998; died 


Louis LAVALLE, elected . Associate Member, February Ast, 


Tuomas Joun Long, elected Junior, November 3d, 187% 375 Mamber, 
Fr anuary 7th, 1880; died November 20th, 1905. 


GasrieL Levericu, elected Member, July 6th, 1870; Secretary for 
the years 1872- 1877 (inclusive) ; November 28th, ay 

of death unknown. 


GEORGE, ‘Draper Stratton, elected Associate Member 


8th, 1902; died November 21st, 1905. 
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Allen Hazen, M. Am. Soc. C. in chair; Chas. 
Secretary; and also, me and 2 
of for ‘Ge Protection “of Timber by the Injec- 
of Creosote Oil,” was presented by the | Secretary, who also read 
communications: on the ‘subject from Messrs. James C. Haugh, J. L. 
Campbell, ‘Theodore Belzner, Cliff . Walker, and E. H. Bowser. : 
The Secretary announced the death of MARSHALL REES, 
elected M Member, 4th, died 4th, 1905. 


Adjourned. 


ext ol OF THE BOARD OF DIRECTION. 


‘December 5th, 1905.— ‘Schneider in ‘Chas. 
Warren Hunt, Secretary ; and present, also, Messrs. Bissell, Bowman, 


Ellis, Gowen, Kuichling, Landreth, N. P. Lewis, sgood, 


ah 


“Resolved, That. it is the e sense. of ai Divecthon that 

on papers offered to the Society for publication, whether they are to be at 


presented before a local organization or not, shall be first accepted ae. 
by the Publication and published of 


the 


art J oseph Strachan, E E. Mad. Long, and Chas. Warren Hunt 


Messrs. 


= letter from Thomas: Fitch Rowlan 


pe the thanks of the Society 
this munificent gift. 


hy 


— 

— 

— 
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ANNOUNCEMENTS. 


~The House of the Society is open from A. M. to 10 P. 


— 


, January 3d, = regular business 


his Duties in Relation to to Inspection and the Enforcement of 
a by Albert J. Himes, M. Am. Soe. ©. E., will be presented 


"Wednesday, February 7th, 1 —8.30 P. M. business 


meeting will be held. Ballots: for membership will be ‘canvassed, 
os and a paper, entitled “Test of a Three- Stage, I Direct- Connected Cen- y 
-trifugal Pumping Un it,” by Philip E. Harroun, M. Am. Soe. E., ~ 


be presented for discussion. | 


i This paper is printed i in this number of Fremstings. i 


Wednesday, F February aust, 1906. —8. 30 | P. M.— this meeting 

a paper, entitled “The Economical Design of Reinforced Conerete 

Floor Systems, for ‘Fire- Resisting Structures,” by Jc ohn s. ‘Sewell, 
* Am. Soe. C. E., will be prese 


e presented for discussion. 
‘This paper is in of Proceedings, 


ANNUAL MEETING. 
The Fifty-third Annual Meeting will be held Society 


a, House, on Wednesday a and Thursday, . January 17th and 18th, 1906. _ 
The Business Meeting will be alled to order at 10 ‘o'clock on 

Wednesday morning. Annual Reports will be presented, of- 

__ ficers for the ensuing year elected, members of the Nominating Com- 
baie mittee appointed and a proposed Amendment to the Constitution — 
discussed. A report is also expected from Committee 


On Thursday evening, J anuary 18th, 1906, ‘a paper, entitled 


in the New Croton Dam,” by Charles S. Gowen, 


Am. Soc. C. E., will be presented and illustrated with 


‘This paper is 8 printed | in of 


ra 
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: — in the hand s of the following committee : Bat 


OSEPH Srmacuay, Chairman; 


NOMINATING COMMITTE 
seven Corporate Members, not officers of the Society, one 
each of the | geographical districts into which the Society is divided — 
— ‘usual blank for suggestions as to 
= district , for presentation to the meeting, | 


rporate ‘Members, 

pro PROPOSED AN AMENDMENT To THE 

following amendment to the Constitution has been 
=n by the Secretary, , and has been sent to all Corporate Mem- pare 

bers of the Society. | - In accordance with the provisions of Section See 
of Article [IX of the Constitution, it will be considered at the oe i 

Meeting, January 17th, 1905: 

ee : “Amend Article I, Section 2, as follows: 


standing in 1 the profession, in its several 
4 including.’ Also strike out all of the second line beginning with es 
_ the word ‘Electrical’ and insert ‘and Electrical Engineering or in 
Architecture or Marine Architecture. strike out all after 


Member shall be a Civil Engineer who shall 
> of recognized standing in the profession, in its several 
branches including, Military, Naval, Mining, Mechanical and Elec-— 
trical Engineering or in Architecture or Marine Architecture. He 
shall be at the time of admission to membership not less than + hirty 
The foregoing amendment is by following Corporate 


Ss. WHINERY, 


P. Bouter, 


— 
— 
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PRIVILEGES OF ENGINEERING 
EXTENDED TO MEMBERS OF THE ° 
AMERICAN: SOCIETY OF CIVIL ENGINEERS. 


Be ae Members of the American Society « of Civil Engineers will be wel- 


‘their Reading and at all meetings: 

a North of England Institute of noe and Mechanical Engineers, — 


‘Society: of Engineers, Victoria. Street, W estminster, S. 


Society of cv no 
Civil ivil Engineers’ Club of Cleveland, 689, 


Engineers’ Club of St. Louis, 3817 Olive St. Louis, Mo. 


Engineers’ Sock Society of \ Western | Pennsylvania, 410 Penn Avenue, 
Western Society of (1737 Monadnock Block, Chicago, 


Louisiana Society » 604 Tulane-New comb Building, 


Teknisk : Forening, Vestre 18-1, Copenhagen, , Denmark. 

_ Société des Ingenieurs Civils de France, 19 Rue Blanche, Paris, — 


Svenska Brunkebergstong 18,§ Stockholm, Swe- 


» 58 Romford Lon- 


=F 


Sachsischer Ingenieur- und Architekten- Verein, Dresden, Ger- 


— 
—— 
— 
— 8 
— = 
— 
— 
— 
af 
ad 


Naval Architects, 


Architekten-Verein, 
"The Junior lestitution of 39 Victoria. Street. ,W es st- 
. W., London England. 


SEARCHES IN THE ul 


Jai anuary, 1902, the Secretary was to make searches _ 
in the Library, upon request, and to charge therefor the actual cost | 
— the Society for the extra work required. Since that time many 
- such searches have been made, and bibliographies and other infor- 
Fa: The resulting satisfaction, to the pane who have made use e of 
the resources of the Society in this manner, has been expressed fre- 
quently, and leaves little doubt that, if it were generally known to | 


the membership that such work would be ‘undertaken, 


er cost is — compared with the value ‘of the time of an 7 


ae _ Copies of all lists of references" are filed, so that in many cases 
- a. is only necessary to make a typewritten copy, which reduces the 
eost of searches to a minimum. 
— In asking that such work be undertaken, snstiiinesie should specif 


clearly the subject to be covered, and whether references to general : 


y ing search — p 


=_ 


— 
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rom 7th Decemt 


Comprising the Strength and Resistance of Materials and 
of Structural Design, with Examples and Problems. By 


Charles Greene. Second Edition. New York, John Wiley & 


preface states that this v work is intended to be serviceable after class- 
ee room work is concluded, and reference is facilitated by a compact arrangement 
of the subject matter. The attempt has been made to deal with practicable 
eases, and the examples, for the most part, are shaped with that end in view. 
It is stated that the treatment of the subject of internal stress is largely 
_ graphical. All the constructions are simple, and the results, besides being use- 
ful in themselves, shed much light on various problems. The notation a 


ad practically uniform throughout the book, and is that used by several standard 

authors. Forces motions are expressed by capital letters, and unit loads 
- stresses by small letters. The co-ordinate, 2, is measured along the — 
length of a piece, the co-ordinate, y, in the direction of variation of stress in | 
“4 section, and z is the line of no variation of stress, that = = line parallel to — 
a) the moment axis. There is an index of four pages. 


THE PANAMA C CANAL SYSTEM ‘AND PROJECTS. 


By Lindon W. Bates. Cloth, 11 x 9 178 


_ In this work the author gives his own projects for the solution of the Panama 
Canal problem. The contents are: General Survey; Factors and Conditions; 7 
- Constants ; Chagres Control; Lake Chagres and Panama; Terminal Harbors; 
- Main Applications of System; Miscellaneous Disposition ; Sanitation ; Navigation - 
Conditions ; Finances; and Conclusion. _ There is an index of eight pages. The © 
x second part of the book contains fifteen plates, relief maps, diagrams and — 
_ plans with a descriptive paragraph following each one referring to related mat- 
in the text. This part contains an index of three pages. 


Including Producer-Gas Gardner D. Hiscox. Fif-_ 


teenth Edition. Cloth, 9 x 6 in., the. 442 pp. New York, The > 
ed Norman W. Henley Publishing Co., 132 Nassau Street, 1906. $2.50. 


The preface states that the author has rewritten, revised and added to the 
- e@ontents of the last edition of this work such materials coming to his — 
edge as will better represent the latest standards of construction and operation a 

of the explosive motor; to which is added an ‘Mastrated chapter on the pro- 

duction of the new fuel gases and their uses. He aims to show the progress 
made in adapting the use of crude petroleum as fuel for explosive power, 

Fy together with the rapid development ot the producer-gas industry, giving a 

- new economy in the production of power, and the use of the hitherto neglected 

re elements of blast-furnace and coke manufacture, adding new ‘sources | 

of power production at a nominal cost. The rules and regulations formulated — 
_ by the insurance interest for the safe installation of gasoline-motors and pro- 

The list plants, are given a place in this edition as a matter of reference. © 


facturers of explosive motors of all types, in the United States and Canada, 
has been added. The publishers have had the entire work reset from new type 
and have added several hundred new is index = more 


ARTIFICIAL STONE, ETC. 


Manuals, No. 13. Edited by John Black. Cloth, 7 x 5 ‘in, illus. 


92 New York, ‘Industrial Publication Co. 50. cents. 
a Bae It is stated in the preface that this work includes some ‘processes in stone- ae 

— work which, although they do not incorporate the manufacture of stone ye 
ie are dependent on the manipulation of stone and if not ground up and manu- | 


*Unless otherwise specified, books in list" have been donated 


at 
* 
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ACCESSIONS TO 

a = to afford a fuller description of many special processes and manu- — 

factures, each claiming some peculiar point of excellence. They are 
va — Seeertbgs and the reader may make his own selection. The contents are: 

Early Manufacture and use of Concrete and Artificial Stone: Mosaic, its 
: struction, Manufacture and Use as a Decorative Material; Systems of Paving 
—Artificial Stone and Paving Material; Testing Building Stone ;—Arti- 

ficial Sandstones—Sills, Bricks ard Blocks ; Hydraulic Machinery for 

Moulding» Artificial Stone; Artificial Stone Specially Adapted for Paving and 7 

- Other Purposes; Hollow Stone Building Blocks; Invention of Artificial Stone— 
Scagliola “and Enamelled Slate—Proportions for Mixing, etc.—General Treat- 
ment ; Continental | and American Methods of Making Artificial Stone; Terra- 
Cotta. its History, Use in Building, Adaptation to General Use, Manufacture, 


Cost. There is no index. 


_ Gifts have also been received from the f following 


. 


Alice D. 181 bound ewcomb, T. 1 pam. 
 -vol., 632 pam., 7 specif ma Norfolk & Southern R. R. Co. pam. 
Adams, E. D. 2 bound vol. aS Norfolk & Western Ry. Co. 2 pam ‘ 
a Atlantic Coast Line R. R. C be 1 pam. North Eastern Ry. Co. 
Bensel, J. A. 1 bound vol., North Shore Ry. 


British Fire Prevention Committee. 4 Shipbuilders. 1 ae 4 vol. 
Canada-Interior Dept. 1 vol. _ ss @hio-Bureau of Inspection and Super- 
_ Chicago-South Park Comm. 31 pam. © vision of Public Offices. 1 vol. 
_ Chicago, Milwaukee & St. Paul a Ry. Co. Old Colony R. R. Co. 5 pam. - 
Cincinnati & Muskingum Valley R. Pacific Coast Co. 6 pam. 
Co. 6 Panama R. R. Co. 3 pam. 
Cincinnati, ew Orleans Texas Pennsylvania Co. 3 pam. 
4 Pacific me Co. 1 pam. . Philadelphia & Erie R. R. Co. 5 pam. 
Cleveland, Akron ‘Columbus ‘Ry. Pittsburgh. Cincinnati, _Calcago & St. 


nm. 
Eng. Quinette de Rochemont, Baron. E. 
Soc. of New York. 7 Ri at 2 Water C 

France-Ministére des Travaux Publics. Richmond, Fredericksburg & Potomac 
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(26) Electrical Review, London, Eng-— genieur und Architekten Ver- 


— 
| 
| 
(iii 
— 
- 
— 
a 
— | 
— 
— 
a 
— 


‘OURRENT ENGINEERING LITERATURE. 
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Bridge B. J. Forrest. (5) Vol. 18, me 
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of London Bri Bridge. 
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Girders.* W. E. Lilly. (11) Nov. 10. 
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The Reinforced Concrete Bridge at Lake Park, Milwaukee. (14) Nov. ae 
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The Erection of Railway Bridges. Lee Jutton. (Abstract of Paper in the 
Lawrence Street Bridge, Denver.* (14) Dec. 2, 
The Upper Sections of the Manhattan Bridge Towers.* (14) Dec. 2. 7) 
Designs for Terminals for the Manhattan Bridge, New York City.* (13) Dec. 1. 
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Réné Bonnin. (13) Dec. 7. a 
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Methods of Calculating Storage Battery Installations. Ww. Winship. 


The Design, ‘Construction and Testing of ‘Transtormers A. 


k Foreman. (5) Vol. 18 = 
The _Blake-Morscher Electro- ‘Static Separator.* Ernest A A. Weinberg. Fs 
Breakdowns of Electrical Machinery. ‘Michael Longridge. (47) Serial begin- | 
The Electrolysis of Water. * Joseph Ww. Richards. (3) Noy. 
The Press-Button Control of Elevators.* Emile Guarini. Nov. 
Performance of Lightning- -Arresters on Transmission Lines.* N. J. Neall. (42) ; 
Niagara Power in Buffalo. (27) Nov. 4. _ 
Tes Niagara Power Plant of the Electrical Development Company of Ontario. da 
agnetic Switch Controllers on Electrically- Ore 
Lorain, O. R. I. Wright, Assoc. Am. Inst. E. E. (13) Nov. 9 4 
“Voice Overtones, or Harmonics, as Affecting Long-Distance Telephone Tre ¢ 
5 mission.* D. MacL. Therrell. (27) Nov. 11. 
and Aluminum Fuses. Alfred Schwartz and w. N. James. (26) Serial 
beginning Nov. 17. 
The East Pilton Works of Messrs. Bruce Peebles & Co., Ltd.* seria! 
New York City Destructor Plant for Lighting.* (27) N a 
Niagara Power in the Gorge.* (27) Serial beginning Nov. is: 
The of Electric Generators and Motors. Charles We Drysdale. 


N 
The Dick and Sewage Disposal. * (73) Serial | Nov. 24. 
The Dick Kerr Alternator for Steam Turbine Drive ie 3) Nov. 24. ae he : 
A Fifty-Ton Electric Crane.* (19) Nov. 25. 
The Efficiency of El Electrical Power Generating» Stations. M. Hobart. 
An Efficiency Meter for Electric Incandescent Lamps. 
Hydro-Electric Power under the Highest Head in New England.* (27) Dec. 
Production a Distance des Effets Mécaniques du Courant Electrique sans Fil de _ 
Ye Transport des Correspondances 4 Trés Grande Vitesse par Chariots Blec- 
triques Automoteurs.* A. Bidault des Chaumes. (33) Nov. 18. 
-Kniippel- Transportvorrichtung.* A. Sch 
4 
Telephon- Glithlampen. (82) Serial beginning Nov. 
Koma) “Serial beet fiir Einphasigen Wechselstrom. Albert 


(6 
The Sea- -Going Battleship. 
Determination of the Principal Dimensions of the Steam Turbine with 
Special Reference to Marine Work.* E. M. Speakman, (Paper read before 
the Inst. of Engrs. and Shipbuilders in Scotland.) — (12) Serial beginning 
" ‘The New Coaling Station at Narragansett Bay.* (14) Nov. 25. ee 
Marine Steam Turbine Development and Design.* E. M. (Paper 
read before the Soc. of Naval Archts. and Marine Engrs.) (13) Nov. 30. 
Standard Flange List for Marine Work.* Luther D. Lovekin. 
._'y res (Abstract from Journal of the Amer. Soc. of Naval Engrs.) (13) Dec. 7. ss 
; Tests of the Cavite Steel Floating Dry Dock.* A. C. Cunningham. (From > 
of the Amer. Soc. of Naval Engrs.) (13) Dec. 7. 
_Self-Docking Tests of the Steel Floating Dry Dock for Cavite, Le 
Leonard M. Cox. (From Journal of the Amer. Soc. of Naval Engrs. 8). 
ec an 
Der Gasmotor im der ‘Schiffahrt.* ‘Stein. (48) Serial 


fi Die Parsons- Turbine als Schiftsmotor. Kiippers. 
: 


18 


Some Experiments on Loss of Heat trom Iron Pipes. R. W Leonard. 
" 


nd Gas Generators.* George M. “Douglas. 
‘Surface- Plants, _and the Value of ‘the Vacuum Produced. Richard 
Aerial Ropeway and Connecting Roads in North 
_ Fenwick Thorp, M. Inst. C. E. (63) Vol. 161. 
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Condensers for Steam Engines and Turbines, with Special Reference _ to the | 
Economical Vacuum.* Frank Foster. (Paper read before the Owens 

_ Coll. Eng. Soc.) (47) Oct. 28. 4 

Steam ‘Turbines.* ‘Frank Foster. | (47) Serial 

Testing. J. H. Brown. seat before the Midland Assoc. 

Modern Electrically Operated German High-Power Ga ngine Manufacturing ae 

Plant.* Frank C. Perkins. (41) Nov. 

Machine Shop Practice. G. M. Campbell. (58) Nov. es. tm sae 
Coal Testing. Myles Brown. (45) Serial beginning Nov. 
Efficiency in Compression in Steam Engines.* Robert H. Smith. (12) Nov. 3. see 
at Mechanical Stokers at Coventry Electricity Works.* (12) Nov. 3. 
= German Rolling Mill Engines and Their Design.* (22) Serial \ —~ a Nov. 3. 
The Mechanical Plant of the Hotel Gotham, New York.* (14) 
Sinking Machinery Foundations in Quicksand without Excavation. (14) 


Nov. 4. 
Seam -Pipe . Arrangements. * William H. Fowler. (47) Serial beginning Nov. 4. 
High-Speed Planers.* A. L. de Leeuw. Amer. ) (47) Serial 
New Plant at the Reading Gas-Works. a 7 (66) Nov. 7. ; 
Removal of Naphthalene from Coal Gas. Alfred H. White and David vid H. . Clary. ‘>. . 
(Paper read before the Michigan Gas Assoc.) beginning Nov. 7 
(83) Serial beginning Nov. 15. 
‘High Power Parsons Turbines.* Frank C. Perkins. (20) Nov. 
Two New Steam Turbines.* (13) Nov. 9. 
_ ‘The Arrol-Johnston Motor Car.* (11) Serial beginning Nov. 10. i. 
The Galvanizing of Iron and Steel Surfaces.* Sherard Cotes. (Paper 
before the Soc. of Engrs.) (22) Nov. 10. 
The Problem of the Gas Turbine. Dugald Clerk, M. Inst. (Address be- 
the Junior Inst. of Engrs.) (22) Nov. (26) Nov. 10; (738) Nov. 
High Pressure Gas Distribution of To-Day. H. L. Rice. © (Paper read before the _ 
n Amer. Gas Light Assoc.) (24) Nov. 13. a 
A High-Speed Exhauster for Pressure-Raising in Gas-Mains. * (66) Nov. 
ie The Balancing of Multi-Cylinder Petrol Engines.* (12) Nov. 17. 
_ American Threshing Machines and Traction — es.* (12) Serial atdiaiene 
- Suction Gas-Producer Plants. (Rept. of trials carried out at a tel Show of 
j Bursting Strength of Cast- nix 
The New Gasholder of the C 
_Berlin.* (66) Nov. 21. 
Drillin 
Motor 


The Baldwin Airship.* Waldon Fawcett. (41) 

‘The of Low-Grade Fuels for Steam Generation. Francis Goodrich. 

) 


Various Methods of on Four- r-Cycle Gas E Engines. 
Works of the Paris Gas Co. Boyer. Dec. 
Mechanical Plant of the New 23d St. Perry Terminals, New ‘York. - 


‘Test of a Rotary Kiln. (14) Dec. 2. 
Gaso-Electric Equipment for Fifth * Dec. 
Les Régulateurs a Force Centrifuge: Remarques Generales sur Leu 
sur Leur Réglage. L. Rith. (32) Sept. © 
Fondations Isolantes Anthoni-Prache contre Bruits et Trépidations. 4 einem 
L'Bnrouleur de ‘Courroies de M. le ix. Teisset. 
sur les Ressorts a Expansion. BE. “Dubois. (37) Oc A 
Etude sur un Type de Locomobile demi- —_ oe eves Double Surchauffe.* 
Les Générateurs Systeme “au ‘Temple.”* OH. ‘Lassaux. 
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Ueber Verstarkten einen nen Verdampfungsversuch_ an einem 
__  Wasserrohrkessel mit Naphtafeuerung.* Richard Starck. (52) Oct. 15. 
eber Riemen und Riementriebe.* Fritz Krull. (53) Serial beginning Nov. 3. he nd 
erschiedene Verwendungen de Entlasteten -Rohrschieberventiles.* Ferd. 
Strnad. (48) Nov. 

Neuere Kraftgaserzeuger.* R. Sensittter. . (48) Serial beginning Nov. 
und Zwischenheizung im Dampfturbinenbetriebe (Systeme 
Vv. Nadrowski).* (48) Serial beginning Nov. 11. 


The Electrothermic Production of Iron and Steel. Alfred Stansfield. (5). 


vr 
and Flue Dust at Anaconda.* C. H. McDougall. Vol. 18, 
Laboratory Experiments on the Use of Ammonia and Its Compounds in Cyanid- hie 7 
ing Cupriferous Ores Tailings. A. Jarman and E. Le ‘Brereton. 
Ammonia-Copper- Cyanide Process. be H. Livingstone Suliman. (74) 
Refining Gold Bullion and Cyanide See: with Oxygen Gas. T. Kirke 
The Baltic Mill, Lake Superior. D. (74) Vol. 
The Kedabeg Copper Mines.* Gustav Kéller. (74) Vol. 14. 
On the Cyaniding of Ore at El Oro, Mexico, Dealing hatte with, Re- Grind- 
ing of Sands. Charles Butters and E. M. Hamilton Vol. 1 al 
The Finer Crushing of Banket Ore. W. A. Caldecott. (74) Vol. ia 
Dry Crushing of Ores by the Edison Process.* W. Simpkin J.-B. Ballantine 
Vol. 14. 
Experiments in Crushing Gold Ores. W. Wilkinson. (74) Vol. 14. 
_ Coke as a Blast-Furnace Fuel: Its Manufacture and Characteristic Properties.* 
Edward A. Uehling. (8) Oct. 
Description of the Ore Reduction Plant and Process of Reduction on the a 
Brownhill Gold Mines.* Robert Allen. to the Chamber 
of Mines Monthly Journal.) (68) Oct. 28. etc, spd 
Experimental Desulphurization. Reginald Mocks. (20) | Nov. 


Notes on the Physical Action of the Johnson, 
_ Serial beginning Nov. 9. > 


Dry Air for Blast Furnaces. (Papers presented at the Liege Min. and 7 


Electrical Blast Furnace Hoist. (12) No 10. 


Nov. 4. 
a 1'Bxposition de * Léon Guillet. (33) Serial beginning 
y ie Chemie im Giessereibetriebe. — C. Henning. (50) Serial beginning Nov. 
Warmebehandlung von Stahl in Grossen Massen. O. Bauer. (50) Nov. 1. 
Die des Hiittenvereins in Kneuttingen.* Bernhard “Osann. 


: ‘Methods of Mining and Timbering in Large Ore Bodies in British Columbia and 
4 Michigan.* Norman W. Parlee. (5) “Vol. 
"Ming in Section Pt, Superior Company, Michigan.* 
The Centre Star Mine. L. Heber Cole. (5) Vol. 18, Pt. 2. 
St. David’s Gold Mine, N. Wales. L. H. L. Huddart. (74) Vol. 1 ae Higa 
oO 
The Chemical Analysis of Dynamites. J. P. Benbrook, and J. H. Fulton 
“Noteworthy” Shaft Sinking at Detroit.* (20) 16: (16) 25. 
A Novel Water Hoist for Deep Mines.* (15) Dec. 1; (14) Dec. 2. 
The Loup Creek Colliery Company. Geo. Harris. 
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vs. Asphalt Pavements: Showing Cost of the 
_ Rival Pavements in Syracuse, N. Y.* (76) Dec. , 
Moyens pour Combattre la Poussiére le Long des Chaussées 


The Shops of the Locomotive Machine Company M. J. Butler. 
Angus hove: Pacific Railway, Montreal. Ge Golémark. (5) 

Alfreton Second Tunnel. Ernest Preterte Treack, M. c. 
Improvements of & Hudson “within the Blectric 
_ Zone.* G. R. Wadsworth and J. C. Irwin. (15) Serial beginning Oct. 20. 
Electric Signalling on the Great Northern havi City stained abi (26) Oct. 87; 
(73) Oct. 27 
‘our-Cylinder Compound Locomotives in "Belgium. * ‘Chas. 8. ‘Lake. (47) a 
Four-Cylinder, Locometive, with Belgian Rail- 
The L. & N. Shops at South Louisville.* (39) Nov. 
Program etc.), = Car Train at West 
§eneca, N. Y. | ) ov. 
 Ten-Wheel Passenger Locomotive, Delaware, Lackawanna Western R. 
Nov.; (18) Nov. 4; (15) Nov. 17, ‘Putt Basis 
of Locomotives: on the or _Drawbar Pull Basis. 
Daly. (65) Nov 
(72) Nov. 
‘Topeka Railway Company ; Being a Decerietion of the —— 
_ Test of the Railway System of the Scioto Valley Traction a 


as 
‘the | Great ‘Western Railway. Robins. ay 
rshall’s “Valve Gear (tented on the and ‘Western Ry., Ireland). 
Improvements at Wilmington. (40) Nov. 3. 
‘The Long Island R. R. Electric System.* (27) Nov. 4. ie 
The Electrification of the Long Island Railroad.* (17) Nov. 4. _ 
OV 


The Power of the Lackawanna R. R. 
‘Warren. (Thesis ‘submitted at Worsecter Pol. 
: The Marble Hill Cut-Off and Port ‘arte Branch, New York Centra | Terminal 
‘The Republic Iron and Steel Rail Mill.* (20) Nov. 9. 
Kinzie Street Track Elevation of Chicago & Northwestern, 
The Baldwin Four-Cylinder Balanced Compound Locomotives.* (15) Nov. 10. 
Express Locomotive for the London and South-Western Railway.* 
-140-Horse-Power Wolseley Petrol-Motor.* (11) Nov. 10. 
A Powerful 4-Cylinder Single-Expansion Passenger Locomotive.* (47) Nov. 11. ni 
An System of Railway Signaling.* 4) Perkins. 


Nov. 11. 
The alk Stations ‘for the Electric Zone of the ie York Centra 

_ New York Central Generating Plant.* (27) Nov. 1 


Curves on the Southern Pacific R. R. (14) Nov. 11. 
at the Hoboken Terminal of the Lackawanna R. 
ov 
The New Weehawken Railroad Terminal Power Plant. (14) Nov. 
Swedish Government Electric Traction Experiments.* Dahlander. (Abstract of 
Paper read before the Cong. of Swedish Engrs. (27) Nov. i1. EO pt eae 


Reconstruction of the Topeka Railway.* (17) Nov. 11. 
Electrification of the Long Island Railroad. * Nov. 11. 
The Third Rail of Electric Roads.* (18) Nov. 11. Paar, wpe 
Balanced Compound Pacific Type 


(40) Dec. 8; (25) Dec. 
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and Reconstruction of the New York Terminal Lines 


a Central Station, New = York Central & Hudson River R. R.* 
Nov 


Bogie Tank. Locom: ative, Madrid a Alicante Railways. * (12) 
big a Paris-Lyons-Mediterranean Cars for Heavy and Bulky ae — Nov. 17. 
ie Olean Shops of the Pennsylvania Railroad.* (40) Nov. 17. f 
Wall of the Illinois Central on the Lake Front, Chicago. 
ov 
before the Central Ry. Club.) (15) Nov. 
‘Terminal Yard of New York Central & Hudson River R. R.® 
Heavy Electric Railroading.* Bela. Valatin. (27) Nov. 
Some of the Advances in the Improvement of Track. W. M. Cam 1 (Paper 
before the Roadmasters’ and Maintenance of Way Assn. ad 
Pacific Type Locomotive, Georgia Central Ry. (18) Nov. 18. : 
New York Central Electrification.* (17) Nov. 18. sate 
The Transmission Lines and Sub-Stations of the New. ‘York District 
the Central & Hudson Railroad — 
ov. y 
on Brakes Presented at the “Tenth Annual Meeting of the ‘Verein 
Deutscher Strassenbahn und Kleinbahn Verwaltungen. (17) Nov. 1 i 
Compound Locomotives with Superheaters.* (13) Nov. 23. 
- Four-Cylinder Compound Locomotive for the Paris, Lyons and Mediterranean | ve 
Raiiway.* H. W. Hanbury, A. M. Inst. C. BE. (11) Nov. 24. 
The York Process for Rolling Steel Ties from Old _Rails.* (15) Nov. 24. 
| Belograph Blocking on the Northern Pacific Ry.* D. McNicol. (Extracts from 
an er, “Principles of ——— read before the Northwest Ry. Club 
Track with Steel ‘Longitudinals on the Pennsylvania R 
ov 
New Freight Yard at Alexandria, Va., _ for the Washington Southern Ry. and the 
- Richmond, Fredericksburg & Potomac R. R.* W. A. MacCart. (13) Nov. 30. 
Balanced Compound : Pennsylvania Road.* (39) Dec. 
The Electric Railway of Gruyéres.* Emile Guarini. (9) Dec. - Pee . 
“it Six-Wheel Switching Locomotive: Chicago, Rock Island & Pacific Railway.* 
_ Comparative Magnitude of Longitudinal Disturbing Forces in a Cole ‘Balanced po 
ie Compound and a Single i Express Locomotive. Edward L. Coster, 
_ Assoc. Am. Soc. M. BE. 
ly with -Consuming Fire- -Boxes on American Locomo- 
tives.* C. H. Caruthers. (15) Dec. 1. we 
The New York, Westchester & Boston Railway. * (14) Dec. 2 
The L’Hoest- Pieper System of Train Lighting.* an Dec. 2. _ 
‘Motor Drives at the Pittsburgh and Lake Erie R. " (14) ‘Dec. 2. 
The Kingsland Shops of the R. R.* 
10-Wheel Locomotive, N. Y. C. R. R. R.* (18) Dec. 2. 
- Four-Cylinder Simple Passenger “Locomstive, London & Southwestern R 
‘Berlin-Zossen Tests of 1902. ‘Dec, 2. 
J The Dayton & Muncie Electric Railway.* “an Des 2. 
-Recerit Developments in Motor Coaches upon British Railroads.* Dec. 
Dec. 7. 


Kansas City-Topeka Double Track Work of the ‘Unies Pacific, 18). 1 Dec. 8 
The Origin of Four-Cylinder Balanced Compound Charles 
Chicago and Western Suburban Passenger Stations.* (40) Dec. 

- Progress of the New Jersey Tunnels and Subways.* | (46) Dec. 9. ert 
The Blectrification of the New York Central’s Terminal Games * (19) Dec. “ 
es Nouveaux Types de Matériel Chemins de Fer. Henri Chevalier. 
- Locomotive Compound a Marchandises a Deux Bosies Moteurs, au Chemin de 

Fer du Nord.* fF. Barbier. (33) Oct. 28. ing 
Efforts de Traction, Double Traction et Stabilité.* AL Herdner. ne (38) Nov. 
_ Note sur l’Eclairage des Voitures de Chemins de Fer au Moyen du Bec a 
ecandescence par le Gaz Dit ‘“‘Bec Renversé.”* Chapsal. (38) Nov. 


Les Nouvelles comotives-Tenders Chemin de Fer de Ceinture de Paris.* 
A. Morizot. (34) Nov. 


Le Traction Electrique par Courant Alternatif Simple et le Redresseur de MM = 
Eine Neue Dynamomaschine zur Beleuchtung von Bisenbahnwagen. paws 
berg. (Abstract 0 of ‘Paper read before the Elektrotechnischen Verein. (82) 


Gtiterwagen von ‘Hoher Tragkraft. Metzeltin. (48) Serial beginning Nov. 4 
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Blocksignalanordnung fiir Binglelsige Bahnstrecken. en. L. Kohifirst. 
- Uber die Bestimmung der Leistungen von Lokomotiven aus dem ‘Verlaufe der 


a Drainage of the Interborough Rapid ‘Transit viiiaateaie under the Harlem River. 
New Power- Station Equipment of the Boston Elevated R Railway a7) 
ov 
New Electric Road in Hastings, England. (17) Nov. 4. 
The Standard Surface Car of the Brooklyn Rapid Transit. Company.* an 
Nov. 18. ‘a 
New Wheel-Shop of the ‘New. ‘York: Railway Company. (17) 25. 
(41) Dec. 
‘The Federal Street Car House the Rochester Railway ‘Company. E. 
Les Tramways Electriques de Philadelphie.* 
Entwurf einer Schwebebahn fiir Berlin. (82) Now. . 
Der Augenblickliche Stand der Schnellbahnpline. ‘Serial begin- 


Centrifugal Fans.* Thos. H. Johnson. Nov. 
The Broadway Outfall Sewer, Borough of the York.* (14) Nov. 
New York City Destructor Plant for Lighting.* (27) Nov. 18. 
The Sewage Pumping Station at the Hampton Institute.* (14) Nov. 18. | 
The Tankage of Sewage. F. Wallis Stoddart. (Paper read before the Royal 
of (84) Nev. 36. . 
The Thirty-ninth St. Sewage Pumping Station, Chicago.* (14) Hew. 48. -_ 
Vitrified Tile Sewers as House Drains in Chicago.* (76) Dec. " 
The Use of Vitrified Tile Sewers as ‘House Drains. * Perry L. 
Joint Trunk Sewer of Eleven New Municipalities. Dec. 
a Sewer Construction in Brooklyn.* (14) Dec. 2, 
Timber Tunneling in Quicksand (for sewer).* (14) Dec. 2. 
“ he Proposed New Sewage Settling Tanks, Contact and Storm Beds for Sheffield, — 
The Bacterial Purification of Sewage. * Albert Glyndon. (46) Dec. 9. | % Bol 
Methode de Calcul des Projets de Ventilation os Habites. E. Mathieu. 
de la Ville de Toulon.* (36) Oct. 25. 
Anwendung des Betons auf dem Gebiete der Stidtischen Entw 
Some Experiments Determining t the Elastic and Ultimate Strength of 
work Piers = Pillars of Portland-Cement Concrete.* William 
Popplewell, Assoc. M. Inst. C. B. (63) Vol. 161. 
The Simplex System of Concrete Piling.* Constantine Shuman. (2) Oct. 
The Microscopic Structure of Building Stones. Henry Leffmann. (2) an 
of Amer. Portlan emen rs ov 
New Altman Building, New York. (14) Nov. 4. 
Transferring a 2 000-Ton Wall to Columns and Girders.* (14) Nov. 4. 
4 German Specifications for Designing, Constructing and Testing Concrete Struce 
tures. Leon S. Moisseiff, Assoc. M. Am. Soc. C. E. 13) Nov. 
4 Steel Details in the Alterations of the Judge Building. * (14) Nov. 11 < oie. iS 
oe The New Holder for the Neepsend Gas- -Works, Sheffield.* (66) Nov. 14. — 
Structural Steelwork for Gas-Works. S. Smart. (Paper read the 
Midland Junior Gas Eng. Assoc.) (66) Nov. 14. _ 
a A Comparison of the Recent British | American Specifications for Cement. hae 
 R. W. Lesley, Assoc. M. Am. Soc. C. BE. (Abstract of Paper read before the 
‘Ss Amer. Soc. for Testing Materials.) (13) Nov. 16; (15) Nov. 10. a 
Sinking a Foundation Caisson with Post-Hole Augers. (14) Nov. 18. 
The pag of Steel at High 


4 _Brazer. (14) Nov. 18. | 
Steel Sheet Piling.* (13) Nov.23. 
_ A Reinforced Concrete Garage in New York. * (14) Nov. 
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‘Test of Reinforced Concrete Beams. (62) New. 
L. Matern. (39) Dec. 
Brysson Assoc. M. Inst. C. E. 
‘Reducing the Voids in Stone for 
J. McCaustland. (13) Dec. 7. 
Foundation for “the Lattemann Building, Brooklyn, 
ec 
Construction of a Reinforced Concrete House.* (19) Dec. 9. 
Températures sur les Propriétés Elastiques du Fer et de 1’Acier. 
ov 
aus Stadtischen Gas- und Wasser- 
werke der adt Wernigerode ustus riiger. 
Die Kassettendecke im Eisenbetonbau.* G. Kaufmann. 
von _Eisenbeton. der "Bawverwaltung.) 
Gotische Kirchengewolbe aus Armiertem Beton. 


Diagrams.* 
(63) ‘Vol. 161. 
; = Corrections to be “Applied to the Readings of a Spring- Balance | when 
Horizontally or a Slope. 
(63) ~Vol. 161 
Deep Borehole Surveying.* ‘Marriott. (74) Vol. 14. 
Methods of Rod-Holding in Stadia Surveying and Description of New Stadia 
Slide Rule.* Arthur L. Bell, Assoc. M. Inst. C. E. nov. 9. 
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The Measurement of Water by a ‘Venturi 
S point. R. Steckel. (5) Vol. 18, Pt. 2. 
“The. Velocity of Water Flowing Down a ‘Slope. Ernest Prescot Hill, M. 
Inst. C. E. (63) Vol. 161. 


Viewed from a New Stand 


Structural Steel Dams. F. H. Bainbridge. (4) Oct 
Plant of the Chattanooga & Tennessee River Power 
The Niagara Power Plant of the Electrical Sethi Company of Ontario.* * 
(13) Serial beginning Nov. 9. | 
- Niagara Power in the Gorge.* (27) Serial beginning Nov. 18. 
A Novel Wing Dam.* Orrin E. Dunlap. (14) Nov. 18. 
Sheet Steel Piles in Reservoir Construction.* (14) Nov. 
Creek Reservoir, Morgan Co., Utah.* Wm. M. Bostaph. (14) 
a The Panama Water and Sewerage Works. * (14) Nov. 25. 7 : 
A Dynamometer Tests of Water Wheels.* (20) Nov. 30. 7 ‘art 
Treatment of Water with ‘Copper Sulphate e at Denver, Colo.* 
Prince. (13) Nov. 30. 
Pipe- -Line Power in Niagara | Gorge.* Alton D. Adams. (10) Dec. 
A Country Estate Water Supply System with Pressure Tanke ‘Installation.* 
William Paul Gerhard. (10) Dec. a 
-Hydro-Electric Power under the Highest Head in New England. * (27) Dec. 
The Reconstruction of the Poughkeepsie Water Filters.* (14) Dec. 
Notes on Water Softening. W. M. Gardner and be L. Lloyd. (Abstract of Paper 
Formules Nouvelles Générales pour le Calcul des Turbines 
 <Albitsky and A. I. Golmann. (37) Serial beginning Oct. 
Turbines Hydrauliques.* Abraham. (36) Serial beginning Oct. 
Projets de Construction d’une Usine au de Montsouris.* 
(36) Serial beginning Nov. 10. 
Ueber den Wasserzudrang in Srunnen und Baugraben. Philipp -Forchhe 
(53) Oct. 27. 
Die Kreisel und Ihre Leistungen. Hagens. (48) Oct. 
ts Die Geschwindigkeitsregulierung der Turbinen vom Ende der Achtziger Jahre 


The Fleet, of J. Israel Tarte.* 


The Use of Electricity on the Lachine ae. he Herdt. rs) Vol. 18, Pt. " 
Electrical Equipment for Cornwall | ‘Canal. Jr. Vol. 18 
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The Levee and Drainage Problem of the American Bottoms. Edw .G@. Helm. 


_ Progress on the Panama Canal Work. Wm. H. Taft. (Abstract of Address — 

Se delivered before the St. Louis Commercial Club.) (13) Nov. 23. = | 

» - The Conflict of Engineers over Plans for the Panama Canal.* (13) Nov. a 
An Engineer’s Life in the Field on the Isthmus.* Fullerton L. Waldo. (9) Dec. | 


Note sur le Fonctionnement Pratique des Dragues a Succion Dragages dans ares 


, l’Estuaire de la Seine.* Gaston Jondet. (36) July 10. — 
Les Pertuis et Barrages de la Haute-Yonne et de la conse 


M. Mazoyer. (30) a 


i Déblaiment du Canal de Suez Obstrué par un Navire Chargé de Dynamite.* 
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in any of its publications, 


‘THE ‘CHANGES AT THE NEW CROTON D. 


4 


Ina former paper* the at the founda- 
ibs and general plans a and features of the New Croton ‘Dam - 
ss then, extensive changes have been made in the . construction — 
a“ of this work. _ These were the result of the report of a Board of Ex- 
‘ a wu Engineers, and were due primarily to recommendations made by 
the Chief Engineer, William R. ‘Hill, Am. Soe. x. to the 


effect that the section at’ the pony at the se south end, which was about 


. 275 ft. in length, and known as the embankment section, and partly 
a built with core- -wall and embankment, be removed, and the masonry | 
section of the main dam be extended to the south ‘to replace it. 
i This change was authorized by the Aqueduct Commissioners in 
April, 1902, and was the oceasion of considerable discussion in 


2, | 

of the general p public, a as the ‘questions: of the i increase in 1 expense e and 
who less of time in the completion of the dam were of importance, the z 


Tatter especially, owing to the growing consun water and 


* Transactions, Am. Soc. C. E., Vol. XLITI, p. 469. 
—tThese papers are issued before the date set for presentation and dis- 
- «ussion. Correspondence is invited from those who cannot be present at the 

Ss and may be sent by mail to the Secretary. Discussion, Sg 

and, when 
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supply efore the thus delay 


ot 8 not ‘the purpose 2 of the writer to dwell at length on on the de- 

tails of ‘the « discussion above referred to, which involved the a 

theory and practice in the construction of earthen dams. Neverthe- : 


less, it seems advisable, i in view 0 of the condition of certain parts of ies 


- the work as found during the demolition of the core-wall dam, and of - 
the attempt: which has been made through these developments to 

justify and confirm the reports of the Board of Experts and the 
Chief Engineer, in the mind of the public and the ns also 

in view of the general interest that has” been occas 4 


_ changes, that the » matter be presented from another point “ view, 


and placed before the Society i in the li ght of different opir 


The writer was Resident Engineer i in charge of the 


i of the New Croton Dam from its inception | to within a few. months, f 
at which time the dam was practically completed, and, having re re- 


7 signed his position with the > Aqueduet Commissioners, takes advan- 


express himself upon a subject which © 


naturally, has been interest, but concerning which, owing to his 
position, he has: not hitherto felt at at liberty to explain his views 


‘The New Croton Dam was desigmed originally by the late 


‘Alphonse. 2 Fteley, Past- President, Am. Soc. O. E, and 


tion a advanced under his direction as Chief ' Engineer of ‘the 


duct Commissioners from 1892 to December, 1899, at which | time he 
was compelled to resign owing to ill health. The general design of 
4 the various p arts of this" structure, the progress: of construction 
to da anuary, 1900, and various features. of its foundations, 
onry ‘section and, to the 


“paper above referred to. ‘paper is illustrated with 


present pal > r 

The discussions following the report of the Board of 


which the Board recommended the substitution of the masonry 


core- “wall fully in the engineer- 


Papers.) AT THE NEW CROTON DAM. (599 

— 

the possible lack of an adequate 

— 

in 

“a 

| 

= 

| 

i 

should he wish for further information regarding the dam than this _ 

— 

a 


~ 


OHANGES AT THE NEW ROTO? DAM. 


ing press at the time, and the questions “alt the heights of core-wall — 
dams and. the functions and actions of core- -walls and embankments 
_ Were | given in detail. In May, 1902, the work of tearing z out ‘the old 
section was as started, and i in March, -_ had reached the base of the 
— wall section in question, where it was as found at one point that 


the limestone Tock foundation as of a character to give rise, in 


4 the minds of : some, to the « question of its p proper a lacy, and as to 


a whether an er rror, either of judgment t or neglect, had not been made — 


n 


a in building the wa ll on it in the beginning. ie Mr. ‘Hill has described 
these conditions as he found them, and has dwelt upon | the disastrous — 7 


4 results which, in his opinion, would have followed the completion of : 


4 ‘the dam on the lines as originally planned, i ina paper published by 

- the ‘American Water-Works Association in 1905. The writer does 


4 not agree with these conclusions, and takes this occasion to review 


The felling is a description of some of the 


the subj ect. 


Fig. a plan showing in outline the sutiad of embankn 
core-w wall lying between the south end of the mason! 
it. ‘wing-wall and G Gate- House No. 1 1, which section was fin- 


ished and later taken out replaced by ‘the extension 0 of the 


‘Fig. 2 shows the profile o of this part of the dam, with the lial 


guiel surface, the original rock surface, the rock surface as ex- 


for the -core-wall foundation, the 1 location « of the dike 


questionable limestone, the line of the top of the embankment as a 


generally planned, ete. ‘Fig. 2 also” shows the ‘eross- -section of the 


embankment at the point in question, end, in section, refilling, 


‘the undisturbed natural the core- -wall trench, the core- 


“long ‘the so- -called line of least to pressure pass- 


of water v under o or r through ‘the core- -wall at the point in question. 

a This line of least resistance is located to accord with the de defi- 


nition given in the report of the Board of Experts, before referred 
to, and is shown on the plan by by the lines A E. 
Plate shows the foundation | masonry of the-main dam, 


an into’ which this masonry was and the 
trench 
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‘Foundation- shown on the plan and on the 


pared u under 


base, and’ no que 1estion 
ean be raised | as to any oversight i in conne 


‘EI.161 
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Sona sunk in the rock, Boe in depth at different points from 4 

t. : The: floor thus formed was duly inspected, tested for 

ualities, and then built ; upon. _ This floor, as shown at the time, w as 


compact granular limestone, shaped with a pick with some difficulty, 
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~ and amply hard and solid to perform its duty, which wa 


section of the core-wall above ma... 


a Upon | the removal of the ¢ core- -wall 1 the rock showed much softer sa 


than it di did d originally. This was largely, if not wholly, due to the 
rn exposure to which it was subjected during the “progress of the 


excavation necessary to its removal, to weather, water, and the v use 


of blasting powder. Hi This resulted i in a relieving a compact compressed h ~ 
granular rock of binding qualities, and rendered it more liable 


wear anc 


that there may been 


eae softening, or de of this bottom since the ore 


‘was opened originally, but there do on oes not seem to have be been adequate 4 

for such conclusions. In its” characteristics, , the dike 
to,but more e extensive other dikes found at various points 
along the line of the foundations of the core- -wall and the main = 


from south | of the location of Gate- House No. 1 to. ‘Station +5 


on the main dam. m. The rock at all these ‘points, if of 

bearing power, was assumed to be suitable to build upon in view 


of the amount of embankment and refilling which it was planned to 


eu up- -stream side to seal the rock bottom, both along the 

lam and the core-wall, etn the water pressure on the up- ; 
stream. side; ; and t the dam as originally built has been ¢ allowed to 

‘stand upon it, T The features of the limestone rock, | forming as : 


it does the base for most of the masonry section’ of the main dam 
and all of the ¢ core- wall ‘ention, were e made, at the instance of Mr 


a considerable portion of the main dam foundation had been un- 


‘covered, | There i is in 2 this: s report 1 no 10 suggestion m of any gradual de 


een be ieee after the « construction of the dam; on the con 
_ trary, the general tenor of the re port is against such a theory, n 


‘has the writer learned ‘that ater, in any report m made him, 

Professor Kemp admitted that such changes were probable. 


a Es connection it should be said that the whole question of building the 


~ dam on this limestone bottom was fully investigated and considered 


__ _* Fora view showing this trench the reader is referred to Fig. 1, Plate XX XVII, Vol. 
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by Mr. Fteley. This is is shown by the e extensive e system of of borings, 


made anc and recorded before the beginning of the construction, as well 


his” “reports “upon the choice Jocation of the -struc- 

‘ture, The va various features of this limestone rock v were thoroughly 
- understood, and the location of the south end of the main dam and : 
_ the extent of the core-wall section were determined ¢ after a thorough _ 


4 of the bottom. and its overlying strata of gravel and hardpan. 


in design of the | structure. 
Core- jolt and Embankment. —At the location of this dike 


n, Fig. 2, was carried — 


and to within 35 ft.-o dl 
its completed fete Ps “Te was ‘built j in a narrow vertical trench, more 


than 6 60 ft. in depth, excavated i in hardpan ha ard that powder" was 


i used to get it it ‘out, and surmounted by a sloped ete: ‘reaching Sup 


from 25 to 30 ft. to ‘the original surface of the ground which, at his 


point, is only about: 20 ft. below ordinary high- water 1 mark in | the | 


basin. _ Thus, at this point, a ‘trench. 80 ft. deep had been dug i in the 


ground to. found a core-wall for an embankment to ‘retain 20. ft. of 


This core- ore-wall stood for several - years, pore no signs of settle- 
ment, nor did a most careful examination of the wall and its Medan 
tions as it down reveal any trace of settlement. the | 

of ‘the wall us points along i its length, and not 


3 the short wink ea by ‘the d dike i in| question, some te temperature 


veracks had shown a above the line of the refilling, and it was so evident 
‘that they were due to changes of temperature and, possibly, to some 


extent, to shrinkage of the setting mortar, that they were not given 


serious consideration ‘until Mr. ‘Hill's attention was called to them, 


_ and by him they were considered so serious that his first report and 


recommendation that the core-wall be removed were v very largely 


It should not be lost sight of that ¢ this the sides 


#9 


— 
— 
| 
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jes acon- 
-rock from the j f 3 
sling consideration in h hed an opportunity for the 
4 dam at this point, as 
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| 
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= 
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4 


inally planned 100 ft. high and having slopes | of 


horizontal to . 3 vertical, stood for several years without change in 


= slope, except that due to sealing off in frosty weather, caused by the 
freezing and thawing of its surface as it became water- 


‘This hardpan in its undisturbed condition practically 
water, a surfaces which have been exposed to 
pounded water in the: basin for 5 months of the ‘present season stand © - 
“solidly and without | sign of change at a slope at least as steep as 
“Fig. Plate XXXVI, ol. Transactions, Am. Soe. 


ck. » shows this hardpan at ‘the point at which the ‘trench for the 


= -wall w was s later cut into the face of the slope which, at this is point, a 
above stated, 1 was 3 horizontal to.1 vertical. ‘At the ‘bottom 
4 be seen a short stretch of. a core-wall connecting the main in 
; _ Masonry, which shows in | the ower right corner, with the eee: 
cut 


laid in the trench when e ting hi been ‘made, This s slope 


au Cal 


he main dam curves 


into which the main dam was s carried to a horizontal depth 
of 3 more than. 200 ft. in the hardpan. Plate CIII is another and 
more extensive view of the hardpan slopes, and shows more clearly 


“the horizontal depth to which the. excavation had been carried into. 


‘te hillside, as. as welll a as the vertical. extent, of the hardpan. This 
hardpan was a mixture of v very a a small 
clayey material and boulders. eed 1S 
Fig. 2 shows a cross-section 


point of f questionable £ foundation, and the he excess 
thie core- es was wieiks in the hardpan at this 


consideration would 


MER 
more than a moderate distance into. > the hardpan. 


shown by the letters, A, B, C.D. Fie 1 On this s section the 


he bottom land on the down-stream side at Elev: ation ‘The 


ers.] CHANGES AT THE N 605 
ia 
> 
— 
— 
ive depth to which 
- point, at which the = 
ater above the restored surface would be: about 20 ft. in depth, 
vould seem that no practical 
Pig. Z shows a developed section at this point in the ome 
a 
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CHANGES AT THE NEW CROTON DAM. 


Tele. 


foundati hown at Elevati n 90 in the dike of granu- 
lar limestone, and on either side of it is shown the extensive bank 


a or » wall of hardpan through or under which \ water + would have to pass 


and ¢ car arefully made embankment and refill shown ¢ on the up- -stream 

; face above and below Elevation 7 15. On the lower | side is shown a 


equally: extensive e refill extending to Elevation 70. . The slope of this 
bank, on the u ‘up- -stream side, is about 4 to 4 down- stream about 
to 4 The thickness of the bank at high-water eleva 


ie tion is about 200 ft. and the thickness of the core wall at Elev: atio 


80, if the hardpan taken ir into account and included, is about 


Se Iti is difficult to understand, in view of the exhibit as above made, a 
how any contention can be sustained that the granular or ‘soft, or 


of the the d dam em- 


were prac th 


onditions of the rock iat at thie point wer actically 


e pr 
same as at other points previously mentioned, under the 


and masonry dam, where the dam was is allowed to stand a originally 
“built, and nd the protection to to these points from the up- -stream refill in 


“the case of the main — and ; from the: refill and hardpan trench 
along the ¢ -core- “Ww val is certainly no greater than would have been 
_ afforded in the case of f the dike i in question. Tt has thus. happened | - 


that seam has been dug out, though only partially, while, = 


have been al allowed : to ‘remain. | ‘Thi is se 


40 ft. below the first exe 


extended section of the main dam, and an 


d. This bottom i is still of limestone, 


which, however, has materially Gminiche’ in width: at the level 


reached. 
at this would have been 100, ft. in 
height had it been completed, and it would have been within the 


rock. core-wall was planne 


slope « on rock i in order tha night be said that in this str 
e the of the mas masonr and rock is complete 


— 
88, could have any effect upon the stz 
a 
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- throughout, and, as a matter of fact, it was not considered of im- 


"portance that the foundation of this wall should be placed on re 


and the hardpan would have been entirely adequate. ~_ 
on of the above may be cited the  Titicus Dam, in 


core- -wall i is built on on the hardpan or height of more than 


20 ft. in the north embankment; and i in the south embankment the 
wall at a point of lesser height leaves the limestone foundation when 
it begins to dip below the horizontal and is built on hardpan for 


some distance until it reaches the limestone again as the latter rises aa 


the horizontal, 
ves At Carmel Dam the core-wall leaves the rock at a point where it 


is 875 ‘ft. high, o on n hardpan, and at a short distance : away the wall, 


ft. is based on compact sand and fine gravel, 
oa At Bog Brook the core-wall, about 70 ft. high, is built on a bas 


7 At Kensico Dam the 


a points at which they leave their rock Sola. Ass shown in the case aS 
of Carmel Dam, core-y wall leaves: the rock at a Point where the 


rock begins to dip, near the junetion of the wall with the dam 
tion; and such | practice | has no not t been uncommon in other ca cases of 


ade a stratum 
of s sufficient extent to ‘stop 


tom 100 to 120 ft, in different sections of the country, w 


a 


record “extant | of | the failure of an earthen with a core- wall 
& “due to filtration ‘through ¢ or under the wall and the consequent move- | 
of the down- stream bank. Failures have been due invariably 
to ‘overtopping, to leakage ‘along the | line « of some improperly | placed 


or reter! 


The Druid Lake ‘Dam, of the ‘Baltimore which 


| Papers. CHANGES AT THE NEW CROTON DAM, 
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Water Dy the material of the = 
a 


CHANGES at NEW aw, 
has an effective height ft, with a co core-v -wall o1 a 


b 


; the ‘Tabeaud Dam, near J Jack- 


son, California, 123 ft. in height, with an n effective height of 115 ft.; 


years: s they have “been used for irrigation 


- dams is 95 ft. in height, i is built of clayey - material, , and, so far as - 
In the foregoing statements the effective height is ‘defined as s the 


= between the level of ‘the water at high- water mark and 


_ the level of the ‘point: of intersection 0 of the down- ined | slope and 


a: To the contention that flowage i is especially likely to oceur + one 


the plane | of ‘the valley bottom. 


the face of the core- oul, between it and the embankment, may be 

said that experience does not Justify such a conclusion, and the case _ 
of the Titicus Dam may be cited in illustration. _ The conditions = 


: beh there, if anywhere, « seeme to be especi ially favorable for such re- 


‘sults, and where the core-wall leaves the rock (see Fig. at a point 


i Jai about 300 ft. distant from the junction | of the e embankment ¢ cone and 


is th e up- stream face of the ; ‘masonry wall, it is about 120 ft. high. 
several years after the completion of this dam there was 


ci gra adual settlement of t the up- -stream bank, which amounted to 18 in. 


along this face, pene" would seem to have been especially 


favorable t to develop a flow along ‘the wall. Thow was, of « course, a 
ce 


gradual compacting of the bank due to the settlement, but the a. 


a fae... Experts, i in their investigation, found no trace of seepage or me 


not seem to be any ground fox the assumption n that a flow developed 
through a core -wall, from any reason, would ‘induce a flow along the 
side of the wall and ‘the embankment, where, it must 


to the weight of the 


ae the down-stream bank or through the core- -wall, and 1 there doce 


n the case of the ma main dam 


a 


Gate H 


House 


Masonry Dam 


“Tea 
Dar 


— 
ae 
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ee 


section at the New Croton refill on the -stream 
stands from 100, to 140 ‘ft. below high- water mark; ; an and it 


“upon this ‘fill that that dependence is | placed to to stop flow through the 
“fissured limestone which forms the base of the dam below. 


The writer, | therefore, cannot see that there is ground for the - 


contention that the rock foundation o of the core-wall was unsafe, 


can he, as h he reviews the arguments on ‘the general question of 7 
substitution the maso masonry ‘section for the core-wall : section, 
concede that the were well taken. It would seem eem that the 

2 cuiiakaiinie to the reports, made by Suni Fteley and Craven in the 


eng gineering press, covered completely and fully all the points" ad- 


ced, and — of the conclusions effectively, and that aie 


= at least two > years of valuable time during which these need at the 
New Croton Dam were being carried out. 
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This iti is not ——. as a body, for the ens and opinions advanced 


IT 


CENTRIFUGAL 1 PUMPING UN N 


sy These notes are presented | in the hope th that they will lead to dis- 
eussion and bring out the results of other tests. 
For several ‘years many of the makers of centrifugal pumps on 


7 the Pacific Coast have been claiming that they s “secure an efficiency 


of 75 and 80%, and even’ higher, for their pum pumps, but the 
has” never been able to obtain authentic data which would support 


_ claims. In fact, he has thought that an efficie ency of from 5 


4 60% was seldom exceeded, and that the average efficiency ot the 


pumps turned out was” far less. 


During th the autumn of 1904, the writer, while 0 ona tp 


| 
some eight. or ‘ten centrifugal 1 pumping unis, and, with the: 
pe 
i truments at hand, endeavored obtain their efficiency. 
ese were all two- one exception, which was a 
p. They were all ‘direct- connected to induction motors. 
| With: two exceptions, they were being used for water- supply service br 
— 


This paper was presented at a & meeting o of the San Francisco (Association of Mem- 


bers, Am. Soc. C. E., October 21st, 1905, and several discussions, presented at that meet- 
o ing, are printed with it, but the whole subject will be open for discussion at the meeting Hs 
Society on Febr uary wth, 1906, and further discussions are solicited. 
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ally « con- 
and were in continuous ‘se 


service 


vice. he ‘two exceptions 
condi 


and both the vo ume a 


The observed efficiencies of these units ranged between 95 and 45% 

with an average of about 35 per cent. The writer had some hesita-_ 


fully the individual result, » owing to his having - 
e necessity — 
of statements of the owners as to certain 


factors; at the time, he believes “that Tesults he 
obtained are practically correct. In view of ‘these facts, the writer | 
is 


especially interested when the opportunity arose to test the unit 


unit ‘consists: of | three-stage, pump, direct- 


connected to a 25- 2-phase, 7 200 alternations, 200- volt indue- 
ton motor, making 1 190 rev. per min. Tt was built for we as a 


a drainage or sinking | pump, and to operate in an inclined shaft. 
in. The photographs, Plate CIV ‘ ‘show the unit in detail as it was set 

up for testing, and also indicate the approximate angle of operation. 


contract for furnishing this pump was drawn ‘without benefit 


of clergy,’ Greate provided that ¢ the pump s should delive or 250 gal. ; 


mg 
| 


per 


operated by makers. This examination, showed that 


unit was apparently delivering 240 gal. per min. at head | of ft., 
and the failure of the unit to meet the prescribed requirements was: a 
- stated by the makers to be lack of speed in the motor due to ‘the 


of of the current: used, Under these 


should more nearly a 


The writer, that the f faciliti 

te 


— At 
year. As, in these head were constant, these units 
— 
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— 
= 
— 
— 
— 
— 
4 
— 
— 
— 
4 
— 
— 
— 
— 


N 


er Minute. 


‘00 ‘ 

lions per 
ns 


in Ga 


ischarge, 


15 


of Combin 


ciency 


EM 


Ne 

— 


adequate, he sought | permission 


California This readily | granted by the Depart 
ments of Agriculture an d of Mechanics, and, after considerable 


=e objection on the part of the makers, their sanction was also obtained. 
Before the | ‘pump was, shipped to for the test, it 


"changes w were ‘them in in “the pump, ‘or motor, or oth, 
bring ‘them to ‘the requirements of ‘the contract. Immediately 


e unit was up run a during the test by 
a of the control of the Departments of 

Agriculture and Mechanics" was exercised by Professor J. 
Conte, assisted by. Mr. C. F. Gilcrest, in electricity ; while the same 


‘services were exercised d by the writer on behalf of his clients, t the © 


"purchasers. ‘Arthur 1 1. Adams, M. Am. Soc. C. Consulting 
Hydraulic Engineer, was also present throughout the entire test. 
‘It i is needless to say that all possible precautions were taken to 
insure the | correctness ¢ of the results ‘obtained , and that there can be 


no question, on ‘that score. For the measurement of power, Weston, 


rs were used. In the determination of the discharge, a 
2. 50-ft. contracted rectangular | weir was cused, ‘and the results were were, 


calculated the Francis formula, Q= 


; for C ‘8 coefficient determined by Professor Le Conte for nia par- 


ticular weir, which | gives ‘slightly | greater results s than the Francis : 
The weir discharge was also checked by volu- 


Wal metric tank me ‘measurements, and with an agreement of within 1 ve 


Table 1 results obtained, and the diagram, 


"signed, 200 ft., the 190 gal. pe per min., and the com 
bined efficiency was 34.2% ; or, taking the at 00% was 
the efficiency for the pump. 


is very probable that of this pump it his 

beat effort to the conditions: ‘the content ‘This: is 
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the makers were not 
— 
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££ "10r as examin the writer while in opera- 
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iy indicated by - the changes made in it during the two weeks it was 


held by I him prior to the test, , and also by , the probability that he 


would not have submitted it for | such test had he deemed it other- 

y wise. | ‘That it fall 80 so far short o of the maker’s expectations, is s due, 

we ta to some extent, to the erudeness of the apparatus ‘by which the shop — 
— ade. It is much to be regretted that the test was not 


conducted through a range, but it seems that a 


approximate tests previously mentioned, and, in connection with 

them, he believes that may be taken as a fair average of the a 


efficiencies ‘obtained in the actual operation of these units in ‘this 


= a sind efficiency from 55° to ould 
it, If $50 per horse- 

‘power per annum is” as s the cost tof ‘power, the annual charge 
the tested is $1 450, as against $1 000 for a unit: of 50% 


— 
— 
— 
— 
— 
— 
— 
— | 
a efficiency, would have returned the entire first cost o 


"DISCUSSION ON ON EFFICIENCY NTRIFUGAL PUMPS. 


& Esq. (by letter) —tThe experiments described by Mr. Richar 
Mr. Harroun were conducted at considerable expense and effort to 
educate engineering students in the University of California, but | 
Bend might have ‘served a more useful purpose had they been directed 
toward solving | some of the | present problems in centrifugal pumping, 
instead of testing the efficiency of a commercial pump, of whi 
even the construction is disclosed, and which , for that reason, 
e writer feels warranted in this remark henniee in ta 
rs, “a proposed to send to the faculty of the University of Cali- — 
fornia several pumps, not made for sale, but for por 


poy vanes, with throatways finished smooth, pote adapted for 


a number of different experiments, including efficiencies. 
—1—8-in. ‘pump. . With o open throat, guide vanes vanes removed, tested 
at various heads and rates of speed. — Cut off points of the 
balancing vanes on the back until the impeller - vile in equi- : 


2 .—3-in. pump. guide vanes set for 3-i in. throats. 
= —3-in. pump. | With guide vanes set for 4-in. throats. + 
4—Remove outside va vanes and open impeller at the sides ; then - 
repeat Experiments 1, 2, and 3. 


—Connect 4-in, discharge to this— pump, remove dispersion 
"vanes, and test for heads from 10 to 50 ft. 
7 Experiments 6, 7, and 8 to be defined later, ee) tnt 
9 2-in. pump. With dispersion n vanes removed. Cut off back 
7 vanes on this impeller to balance, as in the 3-in. pump. 
—2-in. pump. With dispersion vanes for 3-in. throatways. 


—2-in. pump. With ‘dispersion vanes for $-in. _throatways. 


is ¢ a "novel combination, now the subject of ‘controversy 
3-in. four-stage pump. _ Eight experiments, with on one, two, a 
three, four impellers, with and without dispersion 
i vanes, at pressures from 10 to 150 Ib. per sq. in., and oe 
At that time the rs was almost completed, and the writer = 


in his letter to the of California, that no 


“but were in private interest; that it was not 
intended, in this « ease, to ty a certain construction of commercial | 


— 
— 
= 
— 
— 
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apers. 


Richards, pumps, but that the machinery, in Experiment 13, had 


ee made especially. for the purpose and for no ati object what- 


To this the writer received no response. 


In respect to the performance of stage: centrifugal pumps, the 
<r, for some years past, has not. given much attention to the 
claims of those who make and sell such > machines. - Usually, the 
means of determining the useful effect, or efficiency, are 
years ago, writer sent to celebrated engineer in 


| Seleeniend a table of quantities and results ] prepared by the makers 


a pump, two pumps in series. 


5 


“4 IN. 
\, HEAD (NORMAL) 100 FT. 
-REV. PER MIN. 1800 TO 2000 


\ 


ne In substance, he said, “These quantities will not in this countr 


the result if they do i in California it must be 
Two pumps were pur- 
makers to operate against a head of 100 
and were guaranteed to operate at an efficiency of 70 per cent. 4K 7 
‘Bhs pumps were put into the hands of a careful engineer engaged 3 
such tests, and the efficiency attained at the head named was 
nearly identical with that given by Mr. Harroun, (34 per cent. Table 
‘gives the results of the tests by Mr. Benjamin, of New ‘York. 
These facts are mentioned to support the remark made con- 


cerning ‘statements of the efficiencies 
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ards. is, centrifugal their surfaces 
duets of unfinished castings. 


Gallons Electrical Water i- 
& |  horse- mate pump 


~ 


H COMPOUND CENTRIFUGAL ‘Pump. 
Centrifugal pumping, ‘although a little more than half 


= 


old, is fast a scientific form and a standard 


| 


q 


There seem be left, in but two constructive features two 


phenomena of operation with which todeal 


The constructive points are, means to conserve the 
energy of the water’s revolution, or its tangential energy, as it is 
sometimes ealled; and to an 


at high by roughness or ‘a surfaces; 
and the kinetic stability or tendency of a body of water in rapid 5 


Besides these features ‘and phenomena there are the conditions 
endurance, which, in a sense, are determinate, 
3 -% : ‘and are not problems, but matters of skill and engineering knowl- 
5a cannot be expected, nor i is it possible, to discuss at present the 
- features and phenomena mentioned, as it would require diagrams 
other means of illustration n not at hand. 
The writer constructed on the Pacific Coast, ena successfully 
applied in use, the first, stage ¢ centrifugal pumps, of which he 
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Europe especially to investigate the progress the art has 
contributed a great deal in effort and money to improve centrifugal ; 
pumps, and thinks he may fairly claim to have added something to 
the art. ‘The emoluments have been inconsiderable, and he is not 


tole mainly for irrigation and rough uses, are good enough, per- 
Bea . ae are, toa great extent, bought and used for a few months 


A centrifugal pump, finished in its operating zone, or rs 
with dispersion vanes, must cost at least twice as much as one with- 
out these f atures, and | the added ‘ichaeien may or may 1 not warr ond 


the more e 


in the numerous scientific laboratories of our ‘The 
lateral thrust on impellers was the subject of some very interesting — 
experiments made at the University of California in 1887 and pub- 
lished in a bulletin entitled | Hydraulic Step.” Other experi- ae 
"ments, so far as known, have been made, as in the present case, merely 
to determine the e effect of ‘commercial m: machines, and consequently _ 
are of no ) especial | value. In other words, they affect only a a particu- - 
bea The machines offered to the university are of a purely experi- 
: _ mental nature, admitting of a dozen or more modifications. They 
are now stored in San Anselmo, waiting a time when the writer can 
-make the proposed experiments. The machinery also includes ap- 
paratus to determine the | practicability of combining air and water, 
subjecting this combined f fluid to centrifugal force, and then — 
ing the air the pressure due to the centrifugal 
The of this last- named operation will be at once  per- 


ceived. 


engineer of. ‘San Francisco, and the apparatus was 
nearly two years ago, but not set in operation except to determine © 


its -eapacity for speed and endurance. 


_ The apparatus now at the University of California, together with = 
an the writer proposed to furnish, would have constituted a very 
extensive outfit, and provided for much useful investigation. 


‘This brief discussion will be closed with a remark on the “Shib-- 


 boleth” of “efficiency,” as applied to centrifugal pumps. Efficiency 
is) but one of many conditions to be considered. Adaptation 


endurance are are equally ‘essential. A pump, to operate at 
a high is necessarily limited t 
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to buy. _ The efficiency attainable in cane uses is from 40 to 80%, 
being lowest in dredging machines, but the strange feature of the ~ 
matter is the constant inquiry respecting efficiency. A customer will | ; 
go to a maker or dealer i in displacement pumps and purchase one to 


ask a ‘guaranty y of ‘effect. Indeed, word ‘ ‘efficiency” is not 

= in the trade circulars relating to direct- acting piston shale. _ Then 

‘should it be so constantly test for 8 


a 3 D. Marx, M. Am. Soc. C. E. (by letter) —This pap paper brings | 
out the fact clearly that centrifugal pump manufacturers (and, in 
that respect, they do not differ much from other manu facturers) are 


“Ro test. . This method is always very satisfactory to the manufac- = 
turer. Sometimes, however, the purchaser is foolish enough 


employer, what the manufacturer has" agreed to furnish. In 


The manufacturer, 
vil ill find that, whether 1 unintentionally c or not, “he has promised more 
‘falfil; ond the purchaser will find 


bids were invited for enlargement of a water- 
works in. California. a The engineer in charge of construction, in 


his call for bids and i in his specifications, merely s stated the e require- 
ments to be filled and left the individual bidder free to offer his. 
own solution of t the problem. _ Among other requirements was one 
“a calling for the pumping z of from 400 to. 800 gal. per min. against a 


_ One of the leading manufacturers of centrifugal pumps on the 
Pacific Coast guaranteed to furnish a single centrifugal 
- capable of doing this work with a pump efficiency of 65 per cent. ; 
The original contract for this work specified | one pump fitted with 
two runners 80 as to ob obtain two discharges, 400 and 800 ) gal. per min, 
with practically the s¢ same efficiency. _ The following is quoted from — 


‘<4 ee “The firm, however, was somewhat hasty in —— this guaranty, 
, for. when they came to making the design they found that they 


4 


could not meet the requirements. In lieu of this they offered o 
ai supply us with two pumps, one to operate between 400 and 600 asl. = 
= per min., and es and 800 gal. per ete an 
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cannot reach in an actual test. Sometimes the purchaser is satis- 

Se trouble incident to change from one type of construction to another. _ | 
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This construction would be somewhat more convenient to us, On 
account of making changes when necessary, and I agreed to the 
change. One of these pumps was made, but tested it was 
found to give not more than 50% efficiency, so that the firm is now 


fitting the pump w ith new bronze runners polished inside and out.” -_ : 
test of this pump gave an efficiency (ratio of water horse- 
to horse-power delivered at the pump shaft) of 62. 9% w 
| Pumping 603 gal. per min. against a total head of 110 ft. ; and 
3% ‘efficiency when ‘pumping 437 gal. per min. against a head of 
116 ft. i: This same pump, pumping 425 gal. per min. against a head a 
of 22 220 ft., gave an efficiency of 49. 4%, and, when de delivering 620 gal. - fie a 
per ‘min. against a head of 217 ft., the efficiency 1 was 57.5 per cent. es 
As the result of this test, the manufacturer ‘submitted a supple- 
feces which he wanted the town authorities to sign. 
In this occur the following phrases: 


Ve “ 


tract efficiency of 65% in a single pump for the large range of 


- capacity of 400 to 800 gal. per min., and also the large range of © 
head, 116 to 232 ft., when making all deductions ur under the e rulings 
en being further cone eded by both parties to this agreement 


that it is a difficult matter to make one centrifugal pump meet : Sa 


_ these specifications when being driven by a belt from a line shaft of 7 


only one speed, to wit, 300 rev. per 


“But at the same time, both parties to this contract believe that 
a centrifugal pump is best adapted to this service when the oa 
quantity of water and head to be pumped against are fully dei deter-’ 


_ The inference, ‘the last clause, ne naturally i is ‘that the e engineer 


Since ‘both head and quantity are likely “to within wide 
limits in a municipal | supply, the conditions were stated in the 
‘specifications. . The ‘pump manufacturer familiar with them, 
gave a guaranty ‘to them and failed do 


attempts: ‘no of the causes to the of the 
to attain a high efficiency | or to meet the requirements intended by in ee 
its purchasers and manufacturers. The writer, on the contrary, 
_ considers that all such carefully conducted tests are of great value. ‘ers 
To the mechanical en engineer, highly specialized i in the ‘design | of 
-e centrifugal pumps, they contribute little, but to the engineer in 
more general lines of practice, who is frequently called upon to 
decide as to the type of pump suited to meet best the requirements — 


conditions not often identical in different cases i is of the 


— 
q 
a 
, 4 
— 
— 
— 
ee. - 
in his excellent discussion of Mr. Harroun’s paper, questions the 
— 
— 
— 
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- Bnect information of the character eet forth i in the paper is the - 


First. —Because of the broad claims of high efficiency— —70 0 to 


Second.—Because but a a small of installations a are ever 


ducted tests are of record; 


Third. —Because it is a fact, known to many 
into contact with | such installations in n California, of which there 


under good working conditions. 
. The centrifugal pump is splendidly adapted to meeting meso 
— in certain fields of service. Those fields are e doubtless hing 
extended legitimately i in some quarters, under the skilful designing 7 
of the best specialists, but ut the state of the art in in California, as it is 
being applied i in the manufacture of these pu pumps, is a question of 


, that engineers be able to restrict their use 


A 


Prot. N. Le (by letter).—In. Mr. 
ae Richards’ communication to the University of California, the writer _ 

desires to state that, 1 to the best. of his knowledge, such a letter was 

never received by any one now connected with the university. If — 
such an offer: were made, the apparatus would be gladly “received, — 
and a any tests that Mr. Richards might | desire would be made. The _— 


a Department of Hydraulics is always most grateful for any additions 


.: the laboratory, and there is no doubt whatever that the experi- 


ments mentioned can made, as the results of the tests on ‘Pelton 


— — «| 
Mr. Adams. g ure from the pumps 
reasonably expect to sec ted with full knowledge of the con- 
= 
— 
Be. 
— 
i 
— 
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This Society is ; not responsible, 8 as a body, for the facts and opinions 4 
in any of its publications, 


ee The extensive use of r reinforced concrete | during: the past few eT, 
years has resulted in the evolution of many Senmmalion for the designs “x8 


res 
2 of the various members of a structure, but more especially those — 
subjected to transverse of these formulas are purely 
empirical, while « others are based on a more or less rational theory. e 
latter, almost ‘without exception, are closely assimilated to 
applicable to beams of jomogeneous 


The empirical formulas are generally based on one or more mani- 


“ae incorrect assumptions, but are quite simple in form and appli- ; 


cation, | and they contain constants which, in large measure, ‘correct 


i inaccuracy due to the fundamental assumptions. Cases are not 


a lacking, however, i in which such formulas, in =i 


experienced designers, might lead to dangerous results, ‘more 


rational formulas are usually somewhat ‘complicated i in 


—These | papers a: are issued before the date set for presentation ‘and 


_ cussion. Correspondence is invited from those — ooo be present at the 
Discussion, oral or 


PAE 
— 
itm 
| — 
ussion in full, will be published in 
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we ; complication is more apparent than real, | these formulas are 


more > or lees forbidding a at first sight, and they ¢ give » to the 1 uniniti- . 
ted an impression o of extreme ‘accuracy, ‘not at all justified by the 
: oA nature of the materials and the form in which they are combined. en 
. It seems to th the writer that formulas combining tl the simplicity of 


the purely empirical ul ones—such as | those used by 1] the engineers of 
the ‘Hennebique systems—with all the accuracy attainable by the 
more rational ones, are easily within reach. To present such for- 
mulas, with methods of applying them to designs of minimum cost, 


- to emphasize the vi value of of certain little used features of design, 


from a fire- resisting, a and therefore really economical of 


the m main objects of this ‘paper. Most of the opinions, sugges- 
tions, and conclusions. which follow, “were more or clearly ex- 4 


“pressed in n the ‘paper s submitted by the writer to the International 


St. ‘Tout, and i n his part in the subse- 
quent on n “Conerete and Conerete- Steel.’””* * Subsequent 
u y an experience aving strengthene writ er’s opinions 
st ady nd ha st gthens ed the it 
lines there indicated, they are here presented i in fuller : 


fom, in the hope that they may bring forth a discussion which will” i 


least assist in clearing up some obscure points. So aeeaaiel 


In design | of rolled ‘steel beams, ate formulas 


“conditions fully justify i its but i in the design of a 2 plate side, the 7 J 


- om web, and of the statical moment of the flange areas ‘multiplied by | a 
—— average unit stress. - Unless 1 the deflection is of importance, the 


of the ‘material does not enter into ordinary computations 


floor slabs, without sacrificing any attainable accuracy ; not 
would this meke a given computation | more simple, but it would 


ld render 
unnecessary any preliminary trial designs, which are otherwise 
desirable the sake of economy, where the conditions do not 
> 


dimensions regardless of such considerations. 


Several engineers have proposed 1 formulas i in n which the resisting — 


moment of a reinforced concrete beam is expressed as the 
Am. Soc. Vol LIV, Part 1905. 


— 
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— 
— 
— 
— 
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‘moment of the compressive stresses in the concrete about an axis 


passing through the steel reinforcement. some of these the lever 


arm was assumed as a constant percentage of the depth | of the steel 
below the ‘upper surface of the beam; in others it 2 a 

a g upon the e elastic ug of the e materials 


4 _respectiv e working stresses. 
amulas i in which the resisting moment of the beam is expressed § as the ee 


‘moment of the total stress in the steel about ban axis cis passing through 


the centroid of the stresses in 1 


ing this in position. In some of dene, te lever arm is variable, mi 


in which case the centroid is accurately located for s some assumed 


Siem of strain curve; in ‘others, ‘it is assumed asa constant 

percentage of the depth of ‘the steel below the upper surface, in 7 

which case the center of moments does not, in coincide 


writer ‘proposes a formula of last mentioned type, in 
which the lever arm is a constant percentage of the depth, so that, if 


= the total area of steel. — 
= = the depth of the center r of of the the 


upper ‘surface, 


je 


a 


M the resisting moment of the beam, 


a In any formula c of this ty type, 2, A must be expressed as some frac-_ 
tion _ of the area of concrete, or some other means must be adopted — 


to avoid a an excessive proportion o of steel. i It is one of the merits of 1 


the more complicated theoretical formulas that they contain the 
nit stresses in both the concrete and the shail, and thus automatic- 


lly regulate. the Percentage of But these unit 


re economical, results could be 


oa 
= 
a 
— 
7 
— 
the two materials. Physical properties deduced from the results 
such tests can undoubtedly be used as a guide to safe designs; 
q but curate, and therefore safer and 
Gentages of steel, with a view to determining the value of the con- __ 


= 


ty h, i in — ‘of the maximum values of, ‘A, 


4 in terms of the area of conerete 2, for various grades of concrete a and 
‘From the results of such experiments, a table of values could 
e formed, which, used in connection with | Equation 0 would 
- greatly ‘simplify the work of design, without the sacrifice of any 
degree of accuracy attainable by the use of the’ more complicated 


In the absence of such working 


_— = for al , and for the allowable percentage e of steel, can be de- a 
duced from the more complicated formulas. — Some discussion 0 
_ these formulas is essential to ) the — of this paper, and as ‘this 


Engineering Congress 
The p point of first importance, in this onnection, is ‘the orm of 
the stress-strain curve of concrete, in compression. — This has been 
_ assumed to be a right line, a parabola, or an empirical curve. So 
_ many tests of concrete in compression are available that the writer 
“4 prefers to : assume an empirical curve, determined from the average 


results of many» tests. Among recorded tests, probably ‘none are 
more accurate than those reported in “Tests of Metals, etc. ae at the 


_The en of elasticity of concrete—or at least its resist- 
ance to deformation—increases somewhat with the 1 ultimate strength. 
“3° The modulus of elasticity—or the resistance to deformation 
increases quite rapidly with the richness of the mixture. 


8. .—The -stress- strain curve for very rich mixtures especially 
ich mortars, does not differ much from a right line; but for leaner 
commonly used in | practice, it differs 


very materially from a right line. Nee 


_ fase - In combining the results of many tests, in n order to determi 


is the a average or true form of the stress-strain curve, it is necessa 
bine tests in which the ultimate strength is about the ‘same 


= 
i 


a of the writer ’s studies and combinations were in conne 


tion with th the te of 1898 and 1899, in v which the gauged length 
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ater gauged length was used, to 
g that of 1904, only 
duced from the earlier 


‘ing ‘constants which will hereafter be use 
paper, seventy -seven apparently tests from the 
1898 and 1899 were selected. . Failure occurred in all these at from 
2,500 to 3 500 Tb. per sq. in. > ‘The tests were first grouped according 
to ultimate strength, and these | groups were sub- -divided a? 
to the age and composition the: concrete. Altogether, twelve 
groups were thus obtained ; the elastic compression, a de duced 


the record—i. e., ., the “total deformation less the set—was taken a 


the observed quantity. in each case. The arithmetical means of the 
observed quantities were taken for iit group; with these as one set © 


of ordinates, an and ‘the applied loads, in ‘pounds ‘per square 
a: the other set, a curve was plotted for ¢ each of the t twelve groups of 


6 


tests. twelve curves differed appreciably from a right li line, 


indicating a ‘rather rapidly decreasing 1 ‘modulus of elasticity eo 

mereasing loads. The area enclosed by the curves and the axes of 4 


co- -ordinates was from, one- fifth - to one- -fourth greater than that in- 


cluded between the same axes and a ‘right line pas passing - through the 


initial and final points of the eurves, 


Prssves ‘a stress-strain curve of this sort, it seems better and more 


e. in « 


, in deducing fort mulas for the design of reinforced concrete — i 


assume a cer rtain definite percentage of the ultimate 


‘strength of the concrete as the maximum stress be reached w when 


"the stress in th steel is at some critical point 


iltiply the w ki 
only ‘necessary to mu 1p y the workl 


load by factor of safety, based on the elastic limit of 


the steel, and - then determine the section 80 | that, under the multi- 
plied load, the sssumed maximum stresses shall not be exceeded. 


« actual | working s stress in the: concrete would s seem to be 


— 
— 
™ 
a — 
ig 
a 
_such as the elastic 
— ia 
for working stresses is accurate only where the ip 
i elasticity is constant—under such circumstances, the result is the 
as by the method of multiplied loads. In all other 
thod is tobe preferred. 


It has bees 
steel and the of the concrete. as the 
ing maximum stresses. This practically assumes that failure by 
a rupture or collapse will result when the stress in the steel reaches 


the el elastic limit, no ‘matter: what the stress in the concrete ete may b be. o 
this is is quite correct for most of ‘rein- 


practice, the compressive of rupture of ‘the reinforced 
is somewhat greater than ‘the ultimate of plain 


The writer, however, believes. that it is to design the 
; reinforcement s so that total failure need not occur when the stress 
n the steel reaches the elastic limit; of course, permanent deforma- 


tion, necessitating ultimate renewal, will undoubtedly occur, just 
as in the case of rolled beam in which the stress ‘exceeds ds 


clastic limit ; but there ‘is no apparent reason why total calase 

should follow , in either case, if the concrete is completely reinforced. 


when that in the steel the elastic limit. All the 


tions which follow are based on this assumption, 


fter plotting the twelve curves referred to, the writer nena 
a en nclosed by the 0 of o-ordinates 2 and that ‘part of 


ing to 80% 0 of ‘the ‘ultimate strength. The results were quite 


esting; the a areas from 5B. 2% of the rectangle enclosed by 

the axes and the co- -oodinaten:: of the 80% point, te 60. 3% of the a 4 
“4 same rectangle, the av erage of seventy-seven tests being 57. 2 per — ‘J 
eent. ‘seems justifiable, ‘therefore, to assume 0.57. ‘as the area’ 4 


factor for the 80% portion of the s stress-strain curve of concrete in 


exis of i. @, axis ‘corresponding t to. ‘the axis in| an 


(exis of 
eam. Wit ith these quantities determined, it is possible to to 
> actual working z formulas, —6<dAt is assumed that the beam is 


orizontal, and the applied forces vertical ; ‘that, within the elastic: 


— 
— 
— 
— 
— 
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— 
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ne 


-Timit of the steel, sections plane before deflection remain n plan 
efter deflection; that there is such a union | of steel and concrete as as os 
to make them act together; that there are no initial s strains, ‘and 
that the steel takes all the tensile stress, strength of 


Let E, represent the modulus of elasticity of steel, 
E,, the modulus of elasticity of concrete e, 


the unit tensile stress in the steel, 


-F, the unit compressive stress in the concrete Bn, 


the ultimate strength of “concrete in compression; 


: pounds per square inch. 


Axis of Steel 


to Fig. 1: 


the total sectional a area steel i in n the width, b, 


= distance of the neutral axis fr om ‘the extreme scaiancenl 


ance of the neutral axis from the axis of the steel By 


the compression 


rang t of co ner 


the elongation per unit of length in the (assumed 


the ‘same as that axis of the 


7 
L 6 represent the width of a rectangt 
ee > 5 e the Cross-Section ris Telatiy 
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the axis of the steel, 
, the > distance from the controid 0 of on compressive stresses | 
to the neutral axis, 


f h d, , the lever arm of the stresses in the steel about the cen-| 


troid of the compre ssive stresses, 


B,the stress-strain curve of concrete compression, | 


that when F, for the ‘extreme element in compression, | 
is equal to = — 0.64 Fis and the area, A BC. 

= 0.57 F y, = 0. ).456 f, Ye 
The followi ing equations are easily deduced: © 

n + a. 


Therefore, “2 — — 


3 


‘Equation 2 2 applies as as long as as T does not exceed ts ; but the y: values 


of Fand E, must be those that cor ‘respond to each 7 
Assuming = 0: i , and T= t, 


the conditions: of equilibrium 


te 


0.4561 


M represents the moment to ) the applied eS, 
= 0.456 X 0.64 f, t, = 0.292 


It is really not a very “complicated « operation the above 


equations for designing. ‘They are based o on the a that both 


r materials ar are ‘to be worked up up to the limit of safety, ~ He is - only neces-_ 
to substitute values of f, E, and B,, depending upon 
the materials used, and the value of M determined from the -con- 

aie of loading. In determining M, the working load should be : 


multiplied by the factor of safety. 


‘Testing a give however, not made in accordance with 


. 


assumptions underlying the above formulas, is not so 


Probabl y several approximations, involving a knowledge of the 


ae oe of the stress-strain curve, and changes in the con-— 


stants of the formulas, would be required to give reliable results. — 


a 
a 
'. 

— &§ 
— 

— 
a 
— 

‘If F=08 f, when T = 
— 
— give, 

— 
pa 
1 
— 
— 
— 
$ 
— 
— 
— 
— 
— 4 
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Consideration the and the will Il show that 


widely v y vary ing stresses in ie steel ay the conerete, n nor for a 


a ‘arying positions of the neutral axis, KH will be less 1 under heavy | 


: { “stresses, as when the stress in the e steel is at the elastic limit, than | 


under ordinary working stresses, A As a a matter of safety, ‘therefore, 
akin 


if it is to be used as as a ‘constant, its value should be det be determined for 


the g greater stresses. 


Assuming that hi is a constant, the value of which is to be deter- 
é., it is to w rite: the 


‘Mined from conditions existing when the stress in the steel is at the 

ic limit—i. e., hen T=1t,, 


paper. 
To show the variation in the values of h. the + following re aki 
are submitted, f, being assumed at 


duced. from Equations | 1 to 5, 


500, and - at 


t 

40 000 on 


h 


45 000° 


= 0.880 


= 0.873 


= 60 000 


“Itt, = 100 000 = 09 
Of the various forms that have been assumed | for the stress-strain, 


~ curve, the right line w ill give the greatest value of h, and a parabola : 


its vertex on the neutral, axis will giv e the an 
45 000 Tb. ‘per 


in. and —¢ remaining the giv 


‘or the right lin line, h 865 


It would seem justifiable, from the above values, to assume oil : 


constant value « of 0.85 for h, under all conditions. 


Equetion 6 can bet used just as well for w working stresses as as for 


maximum stresses, by substituting for 


— 


| 

— 

= = 0.856 

‘Ift, = 50000 0.865 

é 

aL 

— 

* 
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of is the same a be expressed i in terms of d, 


to insure, the use of the correct proportion of steel. The wie 
thinks that the maximum allowable "Percentage, reinforcement, 


» would best be deter- 
‘mined by direct tests. It is that it can never be 
to use enough steel to ‘cause the beam to fail first by crushing the . 
concrete; it may be economical to use much less; so that the maxi- 


mum allowable percentage of steel for each grade of concrete is an 
- important figure to determine, and it should be determined as. accu- 


"rately as possible, by experiments devised with that end in view. 


a In the absence of better sources of information, this percentage 
ca can be determined from formulas: such as Equations 1 to 5. Mak- 


Puce 
ing the same assumptions as for the value of h, these formulas give 
following results: 
When ¢, = 35 000, = 0.01; whence a = 0.015 d. 
= 40000, = 6.0122... = 0.0122 a. 


Au 


= 0.0101, 


= 


60 000, W855, 


55000, = 0.007: a = 0.007: 3] 


‘ 60.000, “ = 0.00638, a = 0.0063 3d. 


- 100 0.00263, “ a= 0.00263 d.. 


ion 
t, 


Other asst assumptions as to the form: of the stress- constrain curve would 


‘result, of course, in different values of hus, for the assumption 


when 45 000, a = 0.0089 d. d. 


For the assumption of a parabola, when t, = 4 ) 000, a 


0118, w whe nce a = 0.0118 d. 


wills readily. be seen from the above that the different assump- 

tions as to the form of the stress-strain curve will ; giv e different — 


— ‘ 
war: 
tm 
a 
— 
ait 
7 
a 
— 
tm 
2 = 0.00855 d. 
— 
= 
— 
— 
— 
—  _ 
— of a right fine, 
— 


that the. ‘parabola rather inclines to 
extreme, Thus, if the. de esi resisting moment per inch of width | 


is 25000 inch-pounds, if t, 45000, and oth onstants are as 


“assumed | | above, the vies line give é = $: in, the writers 
5 assumption would uld give ar ve d = Se 


It may be objected that the approximations introduced in na = 


“formula, such as Equation 6, e it less ac accurate than Equations 


to 5, or or othe ers of the same form 


{ as to the stress- str ain curve; but a careful « 


assum 


“their Vv values, 


‘of the approximatio 


"requires but the plottin w stress-strain curves 


su uch concrete as is pract to that, 
else they are i i ines, nor very close 
er the tion of a parabola, or 


made writer, are nearer the truth, is 


assumptions 


1ot a matter of much “consequence, when. a little consideration | 


given the qua ntity, This, in ‘the and al 
similar ones that he has: seen, is called the “modulus of elasticity sll 
‘a ” but, as pointed out by W.K . Hatt, Assoc. M. Am. Soc 
in discussion of the s paper presented at St. Louis, 


> 


pr reviously referred to, before using this term, it ought to be 
wll As used in Equations 1 to 5, it is undoubtedly | a — 
yrtional to the tangent of the angle, B A C, in Fig. 1; but it is 


ane ful whether it is’ fair to call this a modulus of elasticity, in 


as that is used when applied to materials” 
having a well-defined ‘elastic. ‘limit. has | ‘become 


ome cu ustomary to 
_ determine, from tests of concrete, the \ value of E, from say 0 to 600 


be per sq. heat ; from 600 to 1 000: from 1000 to 1500 , and so so on. _ 


Such a a value of E. is proportional to the tangent of the angle m made 
bya certain chord ‘of the curv e, A B, with the axis, AC. It w ‘wot wld 


sense 


“coxtainly not be correct to use it in formulas such as ‘Equations 1 


‘the design is is based on working and ‘te e value 


Prob 


to unless 
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depths for a beam of given width, to develop a given resisting 

— 

— 
-xamination of the quan- : 
tities entering Equations 1 to 5, and the method of determining 
will soon disclose sources of error iim 
ima 
> 

— 
— 
— 
4 
— 
— 
— 

‘ 

| | 


tly a accurate value of would be proportional to 

e itself with the axis, AC. 
would not — roperly applicable in any ormulas 

r has ¢ seen, up t the present time; but, 


shall be, as E equations | 1 to 5, proportional to the tangent of 
the angle, B AC, it will soon be found that it will vary within such 

wide that an average Vv value assumed in calculations 
easily vary 4 the by: at least a as much as 25 per cent. 

the percentage 


erefore a seems e to assume that « 
as E Nquation 6 can be made just as accurate as any of the forms of | 
‘quations 1. to 5, especially if its constants be determined 


— tests designed with that end in view. 


There are advantages in the fourm of Equation 6, how-— 
if the /maximum 
pine able percentage of steel for the quali-— 
ties of steel and concrete it is pro oposed to use in each case, Equa- 
tion | 6 will give a design in which both materials are worked to the 
safe limit; this design, frees the standpoint of efficient use of mate- 
rial, be the most economical. If the constants entering | 
tions 1 to 5 are correctly determined, they will give similar resulta. 7 
‘This kind of economy, however, , is not necessarily equiv — 


minimum fir: 


‘several tentative designs, with estimates of cost, ai es requi 
to determine the one of minimum cost. _ This results from the fact 
a de ratio of cost of steel per cubic foot to the cost of conerete 
per cubic foot is entirely independent of the ratio between en the 
maximum allowable stresses of the two materials. It is desirable 
to express the cost in terms of the first- named ratio, and then to— 
apply the principles of maxima and minima, if possible, so as to 
dise ‘lose at once d ing to ‘minimum cost. W ith” 
ie 1 to 5 cannot be done, because, as soon as the ilies : 
rials are selected, their physical qualities: fix the percentage | of steel, 
‘Thus, from Equation 3 3 it 


f q 


as soon as ials are selected, the rs 
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ably a me 
— This, hov 
— the _write 
| 
4 
4 
4 
— 
— 
— 
| 
4 
a 
| 
— | 
j 
—— 
Seen that the coemecient y, 18S ma 
— 
tio of y, to y, is a con- 
| 


Papers.] :INFORCED CONCRETE FLOOR SYSTEMS. | 


stant, whene the rat ratio of y, to di is a constant.: From a 4, 


is seen that — I becomes a constant, as soon as the physical con- 


1 
stants a are determined, therefore, , or the proy proportion of steel, is 


a constant, under the 


which a and 


—e 


T ‘he m may be subdivided into: 


(1) The. 


co below the steel, 
et of the above the steel, — 


reci sly ariations in |; may, ‘therefore, be 
treated constants. 


~The cost steel is s proportional to that of 


of concrete per cubic 


Let « represent a quantity. proportional to the sum of the costs 
the \ variable elements, so that 


— Substitute for ¢ , and there r results, 
hence, 


ht 1, (dbx +e 3 


‘ é a 2 


| oer 
— 

a of the applied loads for a beam of unit width be represented by m.— 7 Se 
| Making the necessary substitutions in Equation 6, it becomes, aaa 

| 

| _(1) and (2) are fixed by the conditions of each case, and would | | eo 
— 
7 
7 

| 

} 
| Ae 
| 

— 
— 

q — 
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Fora minimum, — 0, whence 


pid 


words, the cost of the and of the variable part of the 


concrete must be equal. 
Substitute 2d for Equation 9, | there re results, 


~ 


i. e., for minimum cost, the area of steel must be equal to the « area. 


concrete above it, divided the quantity, p. 


If be the spa span the beam, i in n inches, and w the total load 


linear inch in pounds, m 


a 

‘Substitute this value of. m, and the v value, for 


and there results, 


ts the above demonstration, m, the total 1 oment, hes been as- 
sumed as constant. As a matter of fact, the dead load varies with 
both a and d. The variation due to vari lations in @ is very sma 


and can be neglected ; ; that due to variations in d*is not negligibie, q 


however, and if it is desired to provide an absolutely constant — e- 
load capacity, the total moment must be expressed | in terms of d as 


a variable. The w eight of ‘the connvete below the steel must be in- 


“cluded a as of the constant live | load, in this 


M, represent the total bending moment on a beam of unit 


Ww idth, 


“ w represent the constant live: load, per | linear inch, | 


the moment d due to constant live load, a 
nt due to the ¢ 
ent the mome nt saad to the variable de ad load. 7 


— 
apers.. 
| 
— 
— Bd =U, OF, BA... 
is, therefore, a condition of minimum cost, that the total vari- 
mm 7 
if 
a, in Equation 7, 
— 
— 
| 
4 
4 
‘| 
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a= 
Whence, 


=d + 


in) 


d+) pw 


a+ 
‘But 


term, 3 , in Equation 24, is the area of stee el require to 


“cal ar ry the variable dead load alone, and the term, /“ 7 , in Equation 2: 


— to the cost of this steel. it is to” be noted that the 


el required to “carry the variable: dead load is, for. 
pan, a constant, and indepe :ndent of both the live load and the 
. minimum w when it is equal t to twice 


ost of the steel required 


— 


eating 
ons 19 and 24, and 


equation is identical in form with Equation 17. 
1ent due to the live load. ke is evident, therefore, that, a 
value of d is dependent solely upon the live load, for 
given value of I. Unless the live load is very small, the values of « 7 
giv en by Equations 14 and 23 do not differ *r by appreciable amounts, 


especially if the design is made for maximum stresses, the load i pro a 
_ ducing the maximum stresses being computed as the dead load, 


Papers] 
— 
{ De 
py 
Differentiating, 
| 6" | 
— 
— 
i 
| 
given s — 
— 
| the cost of the variable concrete, plus the « 2 
te carry the variable dead load—the latter item ot cost being con _— 
stant for given span, under all conditions 
a Equaffng the second members of Eq es 
solving for d®, there results, 
— 
— 
| 
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the 1e live load by a a factor of | this, after a 


all, is the more logical plan; what is wanted i: é 
under If the dead load i is added say, times 


the working live load, an nd the t otal taken as the the load producing — 


maximum stresses, the angel in safety | under to otal al working: loads is 


quite as grea it is in a "ordinary fire- -proof building design, 


23 not differ by m more t e than bo of £1 


equation solved for d, there results a which, while. not 


-retically the most ‘economical, will require the cost to be ‘computed 


to tenths or - possibly hundredths of cents per neue foot of | a beam 


193 in. wide, to show the difference. This is close aussi to theory 
for all practical purposes, and is the method the ‘writer would 


where even great accuracy is 


Evidently, the value the quantity, p, is of some importance; 4 
-— a fair average value of concrete per cubic foot, apart from : 
. At 3 cents per Ib, the value of steel is 


; would then be equal to or 0.014. An ex examination 


the values before deduced for the maximum allowable percentage 0 of 


steel, will vill readily show, however, that average values of ~_ are too 


great for steel of high clastic limit, because th the concrete would not 


be able to develop ‘the ‘strength | of so much steel. Under these do 
cumstances, the : most economical practicable design 1 is the one using \ 
the maximum “allowable percentage of steel theoretical economy, 
a based on relative costs, is not attainable. The best that can be done 


‘is to u use as large a “percentage of steel as the concrete e will ‘stand; 


_ any mor re than this is Ww asted, for when the ¢ conerete fails, the beam 


ails. § Since the foregoing discussion of minimum cost does” not 
contain” the 1 ratio between the allowable ‘maximum stresses in the 
two materials, it is but natural that the 1 results should require com- 
parison with those from in th ratio is a 


factor. In actual design, the writer w ould us use the value, 


we 


— 
— 
— 

ties 
— 
— || 
— _ the results of Equations 14 
ser cent. 
4 
— 

— 
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—— 


unless the maximum stains value of a, as as deduced — experi- be 


ment ; OF | from Equations 1 to 5, should be less than ‘D? in w hich case 


accuracy is. desired, write the the in 

a given in Equation 18, in order to avoid any guessing as to the dead 
lcad, due to the variable part of he come rete; w would be the total 
load, multiplied by the factor of safety. 
‘The equation required for designing would then be Equa-_ 
tion 19. | For. a, would be substituted its proper value, in terms of d, 
and the would be solved for d. a beam of width, b, it 
is only necessary to make obvious changes in the: formula. 
The value | of a 1. If great accuracy is not 

an for the dead load can be assumed; 


\ 


7 
| 


= 


total moment is is then a the 

alue of d 

other case 


The question is at once suggested by the results above deduced, 


_ whether, the of st eel of high e ela limit, in wh Ww vhich 


allowable of ais much less, than greater 


not be attained by reinforcing the concrete against -compres- 


sion. It is of interest, therefore, to determine the conditions of 
minimum cost when double reinforcement is used. 
Fig. 2 represent a -eross- section, and a partial side 
‘rete beam, reinforced | at top and bottom. It would not be. 
to p op place the reinforcement much higher than the 
centroid o of the compressive ‘Stresses in the concrete; and as this = 


4 

4 
— 

— 
— 
£ 
4 
4 

— 

— 
— 
— 

iJ 
| — 


“position makes the calculations simpler, w without affecting 
a fundamental principle involved, it is assumed , for this discussion. 
The various quantities are as hitherto assumed, in | Fig. 1, and he 
symbols have the same meaning. Conditions producing the maxi- 


allowable stresses are supposed to exist. 


any 


Yn = = ad + 
x: 
‘Therefore, y, = 
Total stress. in concrete = Je = 
= 


: 


1 
Assume a constant total m moment, thus ignoring variations 
dead load , due to changes in 1d. Assume. that, t, the - materials once 
‘selected, hi is constant. 
‘onsider a beam in which b a “may be divided into two. 


a’. 


’ and 


"parts, and such that t, will be equal to ‘the stress 


twill be to the stress in the concrete. 


= a 


‘Then, a, —*—, whence a’ a 30) 


"Since m, the total moment, is s equal toh. d it mony be diy ided 


two parts, m' and m" such that 


| Substitute for « a,, in the second number of Equation 3 32, its value 


from Equation 31, then 


— 642 REINFOR 
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‘It is evident that tly w ill be the maximum allow vable area. of steel, 
as determined from Equations 1 to 5. The total area of s steel, or a a+ 


will be equal to 4 


Let be proportional to the cost of the: 


~Whene 


+np m” + (n +g) p m' 


D ifferentiating, > 


~ 


ora minimum, 
—a+2d = 0, whence = 2 
‘Ther herefore, in this case also, the total cost is a minimum when the 


cost of f the: steel is equal to that t of the variable part of the conerete. 


To determine whether the beam with reinforcement » 
‘plying with this economical condition, is cheaper to resist. a given, 
‘moment than one with s single reinforcement, in which the maximum 
“allow: able percentage of steel is used, ‘it is necessary to compare e the 


for some particular: grades of steel and Let 

2 50 


Then, by E quations 1 to 5,9 = 3}, ro = 0.92, ~~ = 0.00263, and 


n = 0.64. 5 
= 72, then —_ = 0.014. Re present p'. Li et re 


= nt nt the 1 maximum allowable proportion of steel for lower reinforce- — 
a 

“ment = 0.00263 (w hen t, = = 100 000). 


hence, 


) 


-Equate the second members of Equations 3 38 8 and 3 32 , and there re- 


Bil 
— 
— 
j 
— 
¥ 
— 
— 
| 
| 
“¢ 
sults, —- = (P —Pp ) 4, 
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Ww hence, 


+ ly ins m=htd a, whence, 
1 2 
m = h ty d at 


(92000 X 0. 0.011370") + (92.000 X 0.00263" = = 


Substitute for d its value, in te rms of m, and there results 


If lower reinforcement only is used, 

=h 4, = — 


= ,and. d= 


4 


2x 0. 00263 


Comparing result with ‘that of Equation 43, it 

“that, when en = 000, it is. cheaper to u ‘use lower reinforcement 

only. If this i is true for this value of - oe ‘it is cert tainly true for any 
_ other value likely to be used in practice. It is advisable, 7 therefore, 


- use double reinforcement only when the conditions of the proble = 


restrict the value of d, or when it is very import tant to reduce the 


dead weight to a a minimum, the foregoing discussion, the in- 
troduction of d as a variable factor i in the value of m has not been 


considered ; but there would ordinarily be no ‘material chs ange in the 

‘result, this were done. It is ‘to be 1 noted, however, that when 


only lower reinforcement is used, and t, = 100 000, the va value of d 


is. about one-third greater than when double reinforcement is used. 
- ‘This will x make some difference i in the actual live-load capacity, if m- 
is assumed as a ——— Bas the live load i is very small, as compared 
ange the relative costs, for a give en 


— — 
6 
— 
— 
— | 
— 

— 

| 
7 = 
) 
— 

— 

live-load capacity, so aS to make the double reintorcement more 


economical; but if if ‘the ve load is relatively large, 1 
forcement will be more economical, although the oe may not 
bes quite a as gre eat as | 


_ against what may be termed the flange stresses only, and the discus- 


m is a maximum ; but 


ams, col 


stresses, for acs Ww is locus of stresses, as we as Gane 


to tension and compression ; by analogy with an truss, Ww 


hich 


the w stresses in a panel are often called the “shear” in ‘that 


vanel,, all the v web stresses in a reinforced | concrete beam might be 


called the “shear” but this use of the term 1 has: le d to much u useless 


discussion and misunders standing, and the. writer prefers the other, 

“especially consider ring the fact that if tensile and compressive web. 

Stresses are adequately prov vided for, the shearing stresses proper will 

be provided for. 

Assuming: the beam to be uniformly loaded, the ideal web rein- 


forcement w would consist of a multiplicity of relativ ely small members 


attached to the horizontal reinforcement, and inclined both ways 


from: the center of the span, at an angle of 45 degrees. ‘The attech- 


> the horizontal ‘reinforcement should be independent of the 


the forme The ‘spacing should vary y from the center to the 


decreasing i in a proportion to the i ancreage in the web stresses. n — 


the maximum stress in poe flange reinforcement. ‘The we web knell 


‘should all extend entirely to the top of the beam. _ _ 
ssuming w bn b as bov 
Assuming web members as above described, the aggre ogate « cro 


‘with horizontal reinforcement, a, a, equal to V 26 a. ‘The leng ngth o of each 


web member is equal to he volume of all the web members 


ection of all on one side of the center is, for a of of unit Ww idth, 


in 1 the beam i is then nef to 2x 2 aX V2 @=dad. ' 


— 
— 
q lly occur, the single reintorcement 
| | 
) 
other stresses exist in reinforced concrete 
the w i el LOL Simpl 
— 
4 
i= 
4 
— 
rol- 
% 
7 — 
— 


is also the area of a bar equal in w eight to all the web members, and 
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then “equal to d (a - 


values 


which 


fore, the v ariable, d d, entering a as 


of a 


and a 


equal in length to the span, | 
| 


+a". 


‘in the vi va 
‘an be differentiated as in the discussions that have gone  be- 


a factor in the value of the total 
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lue of 


Call. this area a’ 


ume of w veb members per unit of length: of the hone is then —— 


— 


'. The cost, 


Substituting the 


pl results an “equation. 


tical work. The 


moment. It is un _ essary to. repeat the mathematical wor 
results are as fo WS! 
‘ld pwi'l wl 4 p pol (46) 
inimum +++ (46) 
Designs in accord with th 6 foregoi sults 


‘ticular 


case 


oot of 


-assu 


‘mined under various assumptions, was” a 


afterward added.... 


B—Designed i 


or var 


4, in de 

-exce pt that the value of M may be written as | a function | of d, ‘if i it 

t. After a a little ex- . 


the essumptions leadi 


E videnily it is not worth v while to to 


co per 
st 


ide, as de 


1.—Designed without reference to w eb and 


without taking account of the variation in 
web members being 


30.743 ce ents” 


wire 


2. —Designed w ithout reference to web 
account of variations in d, web members 
being: afterward. added. cents 


n accordance with Equation 47 and 
me up to if...... 


30. 13 cents. 


consider e web members: 


signing the se 


is: desired t to avoid guessing at the dead “weight 


with ‘sufficier 


ction 1 of 


= nee, how ever, the designer will be able to guess the dead weight 


maximum moment, 


it accuracy, and in that case he will have, as 


~ above, only a pure quadratic to solve—otherwise he will have to solve : 
one containing both the first and second powers of 


stated 
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web memb adding the web members. Thus, for a par- 
the writer and worked out, the 
viable elements of a beam 12 in. | 
i 
| 

a 
4 
— 4 
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= 


All ‘that has gone before is applicable | ae to rectangular beams 


and fi floor s slabs. extensiv e system of. ‘reinforced concrete floors 


be designed, howe ver, without the use, , either of 


gether witli a portion of the floor slab 1 in each case, what is pment 


It is necessary, ‘therefore, to consider economical de: esign 


section of a beam. 


Za= = Total area > 


The: dimension, Ss, whether the T- beam i is isolated, or whether it 


neorporated ii ina floor system, is gene rally fixed by ‘the conditions — 


the problem; b is fied by its relation to 8, and will usually 
* sult from b. A few trials may be necessary, however, to get these 
4 quantities properly determined. | ‘Assume that they have been fixed, 
‘and that d is the ‘only 


a dis discussion ‘similar to those that. have | gone before it Ww ill 
be found ‘that, for minimum 


+42 
P42 pw' 


‘ 
— 
a 
Lio 
of 
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of M [had been assumed as a constant, these se equations would have 7 


been 


, it may again be e assumed that 


‘The last term in Equation 51 


a ‘in area of steel required for r carrying ng simply the e variable dead load. 


web members be considered, the re result w vould be the ‘same as 
ca case se of rectangular beams. 


duced from Equations 1 to 5, the economical design for es i be ‘ans will | 


‘be one in which the value of, ¢ is zero—vi. in ‘there is 


projecting flange, and | the beam is redue ed | to a rectangular section. 


a 


But — greater than 
Pp” 
ofa width of slab, ma Ly be counted on, and probably. 


for any grade of steel likely to be used, A » equal to” 


all cases. ‘It w ill cost a a little more » to put concrete into the 
forms for the ribs or stems, 80 that p will less, ant greate r, 


,M. Soe. 


E 

width of (b+! +2 2 Fig. 3) Ww was to. 


be between 3 b and ‘The conservative 


any 


— 
— 

As 6 d is the variable con 
the economic 

%, 
| 

— | 
In the writer’s St. Louis paper, he presented foy 
beams modeled after those deduced by A. L. Johnson 
ae a. stress-strain curve assumed in this paper, and those made in th | 
aed oa _§t. Louis paper as to the distribution of stresses in the flange of the > 
ee am beam, the average stress in the compressed part of the concrete of a eo 
ae ; T-beam may be taken as not less than 0.55 & 0.8 f, = 0.44 fe, 

under the loads producing the maximum stresses assumed in de- 
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ducing the formulas product obtained by multiplying 
the area, b +2 b 8, by 0. 44 is equal to, or or greater 
“the economical value of A can be used. _ Otherwise, the following 
equation must be satisfied (c equal to 


A t, = 0.44 f, b 8). 
| he writer believes that, i the foregoing discussion, the prin- 
ciples of economic design have been brought out; and that the dis- » dis- 
“cuss on is based on formulas capable of giving as great accuracy as 
is attainable with any more complicated ones. W ith the assistance 
of a few constants, which “ought to be determined by specially, de- 


vised | the formulas, herei suggested would greatly 


en 


ace ount only bending 


“they are actually a guide i in 


The 1 w eb stresses, in practice, are quite as important as the flange 


_ stresses. he web of a plate s girder, and the web members ofa sbridge 

tn uss, , often demand m much more attention than the flanges and 


This is equally true e of reinforced concrete girders and — 
eae If it is bad practice to count upon the tensile strength of 
the concrete in the lower part of the beam, it i is “equally bad practice 


to count v upon it in the web. Of the existence of tensile stresses — 
the web, ac acting at various angles: with the axis, there 
“doubt. | In Rankine’s Applied Mechanies* is given a diagram s show- _ 
ing the lines of principal stress in a. homogeneous beam. The dia- 
would apply to reinforced concrete beam, but there 
be more less similar to it, with the lines of tensile 
ress all originating in the axis is of the steel reinforcement of the — 
approximately 45°, , and d inclined 
‘the This be the case under the a assump 
of a uniforml y or symmetrically distributed load. ‘These lines 


f tensile stress wo wails not differ much in relative arr: scien from a 


the tensil ile web members of a lattice girder. 


, 1904, the had to design some rather im- 
portant: long-opan girder the War Building g, at Ww ash- 


yo 


pe 


e+ ct 


mM 


g 2 


F 
d 
1 
so for 
All that has gone befor 
of the coction where the x 
aS 
| 
| 
1 
— 
24 
va 


‘ington Barracks, D D. Cc ‘He: ‘eet, nearly two years before, be 


convinced that not only ought reinforced concrete "beams ar 


girders to be be designed with web reinforcement, but that the 


sile members ought to ‘be arranged at an angle of ‘45° ‘ and 
firmly attached. to the horizontal reinforcement, without nt the 


possibility of motion, that the horizontal ec 


tensile web stresses could be transmitted into the 


zontal reinforcement, without depending | on ‘the surrounding 


erete; i in other words, that conerete should ‘no more relied 
upon for connections than 


Previous to the tix time w hen the Wa ar w work was designed, the 


al 


had | analyzed the w eb stresses by “analogy with | a Pratt ‘truss; 


study of the Ww ar College problem made it apparent that the 


Fie. 4. 


double intersection Ww arren girder was a better analogy, and the 


wr iter has used it since that date. ; To illustrate the e method, and to. 


“make certain subsequent references snore clear, let Fig. represent 


a a longitudinal section 1 of | a reinforced concrete | beam, taken through 
“the as axis of the horizontal reinforcement, only o one- ne-half of the span 
being shown. » The be beam is is divided, as nearly as possible, into equal 
P panels, e each panel length, as as 1’-2 , or 1-2, being equal to the e depth, a. 


of the axis ‘of the: horizontal re reinforcement below the top, of the 


beam. 1 The lines 1’-1, 2’-2, ete are the assumed. lines of tensile w veb 


stresses, | and the cor responding compressive stresses s in the conerete: 


a are assumed to act along the broken lines, 5 2'-0, 3-1, ete. T his giv ves. 


a double system of web members, and. the stresses are divided 


between - ‘the 1 two systems, ¢ on th the ¢ assumption that the load i is concen- e 


trated at - panel points, such as as 0, 1, 2, 3, ete. or at 2’, 3, ete. ‘The - 


“stress i in, say, 2’-2 having been determined, enough web members are 1 


— 
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tween the middle points of 1-2, and of 2-3, to carry it. 
is followed for all the ‘tensile web stresses. _ The con-— 
take care compression. ‘The tensile web 
ned so t that the adhesion of that part above the 
1 the 8 trength of the member; this is to be 
insured by the use ye mechanical | bond in the upper part of the | 


if All members extend quite to the 
upper s 


If the we “a hold, mechanical bond for the main hori- 


zontal tal member is probably of secondary importance; “but, inciden- 


tally, | it is furnished in very efficient way by the attachment a 
‘the web. members. The writer prefers” not to ‘depend upon simple 
adhesion, if, mechanical. bond is practicable, though he not al- 
Ww opinion. 
To provide against: concentrated and ‘rolling loads, some of the 


ee eb ‘members, near the ¢ center of the span, should incline toward ‘the 
farther abutment, ‘parallel t to the lines, 7 ete., as to act 


‘as counterbraces. Just how in this "direction the designer shall 


depart from the conditions due to a uniformly distributed load is 


matter of judgment, in each particular case. For railroad struc- 


“determined with a fair degree of accuracy. F For ‘or other structures, 

and especially for buildings, 1 some fair average concentrated. loads 


should be assumed, and the web members ers designed 1 for them, as w ell 
s for a uniform load. he lower reinforcement should be 
for a uniformly distributed load; it should, be diminished 


“tures, th the worst ‘conditions for the web members can 


in eross-section only very near the abutments, if at all. If designed 

in this way, it will take care of any pure bending stresses s likely 1 to 


oceur, under any reasonable distribution of the load. 


__ he writer is well aware that many engineers will not agree W vith: 
him that attached web members are necessary; but at least all a 


~ admit that the subject, is ‘still an open one, and that the question 

0. F web st stresses, including the ‘shear, is not yet satisfactorily settled. 


‘The \ Ww riter "thinks that nearly all tests of reinforced conerete 


; the percentage of steel 
was anywhere near its shown that failure 
occurred under the web stresses primarily. This also will be dis- 
a. puted; but, even where the beam was asa by a center load, 


— 
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4 
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‘ 
| 
| 
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failure has often been by diago 


center. 


pr essive web stress, at greate r les 2eS, pt 
‘Failures under u uniform loads, in practice, h have nearly always 


e abutments nearly every 


x een by diagonal cracks near tl 


unless th the percentage of was V 


has occurred when 1 the stre ss in the the 1e astic limit. 


Tests in n which an ‘excessive percenta age of steel resulted in crushing 
‘the conerete a are not here considered. As far as : the writer is “i: 


pe thoroughly Sc ientifie tests” Ihave been made to de termine 

value of web mem as those herein oca ated ; but, in 


1 
which attac hed dingo nal web members are used, 


such reinforcement. The owners of a certa ie 1p 


‘members, In a recent | one percentage of 
a as the e writer can in determi 


the. pees in two, 


ste der a Stress | 
‘his is ‘remarkable 

only pulled the 


“of a ere ‘steel as wri iter 


‘the: only recorded ones which bear directly on the point at issue. 


Some other tests were pry quite accurately, on beams reinfo reed | 


with the © patented bars above referred to, but thee were designed so 


that th the entire e bar, web members and all, was entirely below the 
‘neutral axis of ‘the | beam, Naturally, they b be hav ed in m the same 
Wi ay as beams wi itho hout. web ‘members. 
Apart” fre om the very positive | of the few tests that have 
been made, are reasons for predicting the val 
of w web members, from | the results of tests made without them. =~ 
is. ev that the sum of the horizontal components of the 


_ stresses in the web members of Fig. 4 4 must be, ir ea ch half of the 


at least equal to the total stress in the hori re 


Now, suppose there dpupiend web members; the stress must then be 


tr nsmitted directly betw veen the horizontal reir inforcement and | the — 


— 
— 
= 
— 
sapaey. bottom of page 47 and the top of page 48, are described two tests” 
which indicate very clearly that much good is to be expected from 

| 
— 

loadings, and these tests indicate very clearly the value of the web 
by pu Il- 
— sq. in 

— The same concern, in earlier 
o, but developed a capacity for 
— reasonably be expected | 
4 
a 
— 
om 
q 

— 


concrete; the concrete immediately around the reinforcement thus 
‘becomes the locus of a great many stresses, both 
‘ing; these are much greater in intensity near the abutments than : 

1ey are near the certer, but, in a general ' way, the sum total of these - 


oor is distributed from 


“stress SS in the steel appro oaches the elastic | limit, the adhesion on of the 


“steel i in the concrete near tthe e« center of the span gro il less and less, 


direct and 


the center to ‘the abu tment. As ‘the: 


due to the diminution in ‘the ¢ cross- ‘section of the reinforcing 


bars; 


the stresses in ‘the concrete are 


concentr: ‘ated more more 


and. more re toward 


the abutments, and | become, not a question of the total vertical shear, 

but of the total s stress in the steel, multiplied by some such factor as 


the s ecant of ¢ 45 degrees s. Under these cireumstances, it is ‘but natural 


that» failure s should | oceur r when the stress in the steel reaches” the 


clas tie limit. and with gre or less, The exact locus 


suddenness. 


of the - first fatal crack is ‘no doubt determined by accidental vari- 


ations in the concrete, by shrinkage stresses, or other unforeseeable 


umstance. As a rule, 


all these tests, the total vertical shear 


i div ided by the are 


acfe cross- ss-section of the concrete is a very ‘moderate 


; similarly, ‘this ‘shear, divided by 


figure. 


% 
most needed, 
apparent under light due to the binding 


y the cosine 0 


of 45°, 


be 


may 


te aken as the total tensile s stress : along: such a line as 1’ -1, and the area 


eut out by a a plane oi 
plane of the 
This will also give a very moderate unit tensile stress in the 


of concrete to resist it 1 may y be taken as that 


ing through the line, 0-2’, and perpendicular to the 


conerete, and will not indicate any urgent need of w web reinforcement. _ 


the of getting the total stress into the steel is 
, because of their gl 


mo reover, in 


reat extent, the effects of tem- 


and ibideas: stresses are much more marked than 
ratory. Proba ably at the 
and tensile strength in the concrete e are 


single beam made a testing in a labo 


e wholly lacking, although the fact may not 
action of the steel. 
the if there is adequate reinforcement 


value of tin concrete; 


ng as suc , neec not be except in refer- 


ence to the 


power of the concrete to hold ‘on to the various ‘steel 
they are under stress. Her re, again, if die: web mem- 
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a REINFORCED CONCRETE FLOOR SYSTEMS. 


“bers are designed as as s herein indicated, . the greater the s stresses in the =F 


beam, and» the greater the deflection, the tighter Ww ill be the g1 grip of 

‘the compressed part of the concrete on the 1 upper r parts s of the web 

members—so that failure can occur: only by actually crushing 


Bos or by pulling the steel : apart. _ iit is probable that the w eb 


members would also act so as to distribute. the s stresses more 
formly over. the cross- “section of the concrete in compression, and 


inerease its efficiency. Under such conditions, collapse would 


never oceur r at the elastic limit in a well- balanced design. | It is 


7 4 evident that the lower part of the concrete may | be i in a more or less 


eracked an and damaged condition, and still capable of acting: in com- 
pression, as a a separator between the horizontal reinforeeme nt and 
the upp upper er compressed part of the beam, thus « carrying tl the c compressiv ve 


stresses, which relatively small. As long as this condition 


obtains, collapse will not cceur, except by actual failure | of either: 


the compressed flange, or the horizontal reinforcement, above 
“stated. This le: ads up to the | question n of the influence of the form 


of reinforcement on the fire-resisting qualities o of the structure. 
is fairly well established that, under temperatures of from: 
to 1 000° fahr, cement which set, begins to lose its w vater 


of crystallization; ; as this change progresses, ‘the strength is 

paired. If the fire lasts enough, the lower part the concrete 

a floor system is completely. ruined, and generally comes off, 


"posing the steel; if the fire still continues, collapse, in ordinary” de- 
signs, speedily y follows. The ¢ exposure of the steel is undoubtedly 
greatly, accelerated by the existence of ov ere in the 
crete” immediately surrounding the steel, i in all cases s wher 
web members ar are e not used . W here they are use ed, the damaged con- 
_erete, having no structural duty to pe will hang on longer, 
and at least protect the s steel even after it it comes ¢ off, as structure 


collapse only after the steel becomes hot enough to have it 


tensile strength seriously impaired. 


Even if if collapse does not occur—in fact, even if the steel is not 
exposed at all—in cases where attached Ww veb ‘members are not used, | 


if the conerete has been dehydrated to any appreciable depth, nothing 

short of 1 Te- -building will constitute adequate repairs. ‘The damaged 
material 1 must come off on it, and its bond with the concrete above e, 
depended the ability « of the steel to. transmit. its stresses into the 
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FORCED D CONCRETE “FLOOR OR SYSTEMS. 


“upper part of the beam. _ There is no known 1 method of replacing 
the damaged concrete with new material, and of securing a bond be- 


tween the new and the old, any thing Whe as strong as the origina 


eohesion, 


If, however, attached web ‘members are used, there i is no necessity, 


as. far as st rength is concerned, for any concrete below: the hori- 


zontal reinforcement at all; even if the concrete is seriously damaged 


as high up as the neutral axis, the floor can be supported by shores, — 

the damaged concrete removed, new material substituted for 

the bond between the new and the old ‘material, with the assistance 


derived from the steel, will be sufficient to hold ‘the new material i in 

place s so that it ine — the steel : naged fire and haar and 


stance. In other words, repairs are “without com-— 


yy To summarize the advantages ages of attac hed web members i in ; 

The concrete surrounding the lower bars, being free from severe 


shearing stresses due to the Jongitudinal stress in ‘the bars, will not 


fall off s so easily; if it does fall, more heat will be required to produce - 


or fatal deflections, and i in n the absence of repairs are 


is. necessar r 


4 


Ww wrapped : 
ficient to the diagonal thrust due to compressive 
stresses in the | conerete. Ve ertice cal w eb “members, thoroughly 
tached to the 1 main bars, without depending on the concrete, would | 
no doubt be ‘sufficient—the composite beam being analy zed, in ‘this 
case, as a Howe truss; ; but, , with rigid attachment, ‘it is just as easy 
to use inclined web members, and thus locate them along the wae 7 


7 


_Tines of the forces they are intended to resist. 


it has been objected, to ‘the: use of attached v web ‘members, that it 
inv olves the use of patented bars. © The writer, himself, once thought 


so, but, after looking into tl the state of the art, is now convinced that 7 
the principle involved is - not patentable, but that there are valid © 
patents on ways of applying it; no doubt other patents could be 


| 
4 
Unattached web members, either vertical or inclined, 
even though they be wrapped around the main bars, will not suffice, i ae 
for they cannot, in any case, transmit longitudinal stresses into the > <2 e 
main bars except through the concrete: if thev are vertical. and_ 
“ 
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_ REINFORCED CONCRETE FLOOR SYSTEMS. Papers 


secured, on new of the web members, shoul d : any 


be ‘developed. the War College, there being no ‘patented bar on 


market in the spacing of the web members could be varied 


7 


in accordance with the actual distribution of ‘the stresses, ‘the writer: 
used rectangular bars, with holes drilled from the solid, _ along the 


axis, at intervals depending “upon the distribution of the tensile 
web stresses bars, cut cut to a a length ‘slightly grantee than twies 


the proper angle, then hammered down on the flat bars, so a as to be 
gig 


upset into the holes, | and to grip the flat bars sufficiently, hard to 


thrust through ‘ia holes above described, ‘bent ‘up on either side at a 


enable the assembled reinforcement to be ‘easily handled as a whole. 
Incidentally, these bere, a open- -hearth steel, with all the labor i in- 
volved, cost, ready to set, nearly $15 per ton less than patented bars ‘i 


which 1 would not have met the requirements as as to the distribution of 
members. types" of the War College work 


shown in Figs. 5 an sis 


OA point ordinarily of vital importance in the practical execution i 


y 
> of work i is the bo -_ be tween the floor slab and - * part of a beam or 


venience | economy in in execution, the for: that t part 


of the beam below ‘the ‘slab i is first deposited, : and ‘then. allowed to set 
4 for quite a while—several hours, ne even a whole day—before the 


= conerete for the slab is ‘deposited. ‘This is a matter of secondary 
portance if properly designed and rigidly a attached diagonal we web 7 


“members are used, otherwise it is one of serious importance, and 


ght with great is good reason to believe that 


this connection, it may also’ be pointed out that, 1 the use 


attached | web members, extending to the top of the beam, makes it a 


possible to adopt a concrete for all parts below the neutral : axis, for 
fire- -resisting qualities. one for the parts above t the 
neutral axis, _ for its compressive strength. . The : two qualities seem 


not to be combined, as a in ‘same concrete 


cinder or clinker concrete is much more fire- -resisting. stone or 
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that many structures now standing would fail from the same cause 
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LONGITUDINAL SECTION THROUGH THE STEEL, AND CROSS-SECTION 


COLLEGE BUILDING 


EZ 


SECTION ON LI 


.— 
| 7 — 


study of as s partly outlined in this pap ‘paper, 
are well founded, ‘the following principles may be stated, including 
some that are the: result of executing reinforced concrete work “joan 


—In designing the section of maximum moment, the maxim um 


,omy, dollars cents, will result when A =53 if, by 


hired labor, under circumstances ‘demanding the utmost economy. 
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lowable ba of Equations 1 to 5 will give the greatest roi ; 
able economy, in in dollars a and cents, 
is not worth while to consider the variations in the ap- 


phe moment, due to variations | in 4, unless extreme accuracy is 


: or unless weight, is desirable; 3 but an allowance 


nee for dead kcal must be included, i in computing the value of Min | 


3. —For all girders and 


be 


gravel concrete, but it is not compressive 
— 
— 
— 
addition to the mai 


REIN FORCED CONCRETE FLOOR SY 


web ‘rigidly “attached to the horizontal 


they must be spaced so that their aggregate area of cr cross-section > 


will increase in proportion to the increase in n the _ total web stresse 


as the abutments are approached ; some web members should 


as _counterbraces, according to circumstances. 


dhesi r bond, « of that portion of web member 


= 


horizontal bar should have its own web ‘members. 


“tan bond should be used i in n the upper part « of the web mem- 


heap and easily attached forming f feet, should 


centering: these bars of rounded d section, as 
ossi gas so as not to cause -unne 


» the wet co 


f coner nerete, a1 and Gall 
6.— ‘As reinforced ¢ 


beams, ete., will act as continuous girders, or not 


that is desired by ‘the efeitos condition ‘might as well 


n dangerous cracks, if no other reason. 


ection ry materially, saving some steel 
ment. _ The proper web members 


Possibly the writer’ 8 eeioaes in this paper may not be upheld 
y future tests, b but. he ‘thinks they will; practically, ‘no well ‘con- 


“-< sidered and accurately conducted tests have e been made with a 


view to determining | the points 


are ‘at least worthy of experimental determination, a 


submitted this paper in ‘the hope arousing the necessar 
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INSTITUTED 1852, 


PERS AND D DISCUSSIONS. 


—This paper is 

of interest because ‘elle another the international collection on 


“it is of further interest because it 8 ‘shows: that, in almost every 
“item, this dock has been designed according to + the most advanced on 
a In size it ranks : among the large auto of the world, The w ide * 
entrance, approaching the 100-ft. standard, toward which modern 

docks seem to be tending, is of especial interest. . The depth and ue 

length, of course, cannot be curtailed so easily when a dock is - 


signed for use by modern shipping. Bt 


— endeavor to provide impervious concrete is of interest, be- 
7 cause of the effect of the water 1 in percolating through the concrete 
and disintegrating it to a perceptible extent. This has been en- pis 7 


- countered by the writer in the construction | of several dock walls. — 


— Especial c: care should be taken v with ‘regard to this point, and the | 
backs of walls should be given an especially impervious coating of 
‘mortar, or even . water-proofed in certain locations. W ith the use| 

, ae of quartz gravel, the only material which is subject to disintegration a. 


a by ¥ water is the cement, but great care should be taken even with this. a 
~~ * This discussion (of the paper by Naoji Shiraishi, M. Am. ‘Soc. C. E., printed in oe 
Proceedings for October, 1905), is printed in Proceedings in order that ae views ex- — iy: a 
may be brought before all members for further discussion. 
Communications on this subject to 27th, 1906, will be pub- 


|. 
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Pa AGASAKI GRAVING DOCK. 

ture, is not common, though this kind* were built at the 

New York Navy Yard during the writer’ s connection with it as 

. The idea, in the design given in this paper, is 
identical with that at the New York N avy Yard. 
] Only three docks in in the United ‘States, as far as the writer is 


-_ are founded i in whole or in 1 part o on rock, | viz., those at Hali- 


Dock, Company), at N. H. 
— costs of these ‘Cares docks, for comparison with the Nagasaki 


Halifax. 
San Francisco 474 000 


7 ‘ 4 ee 087 § 956 


hs It is of in ese the 


Date 
Suid Of sill. 


unit costs of ‘the various” items” of work on the Jap apanese 
dock are of great interest, as they show the effect of the cheap aes : 
national labor. As the author remarks, ‘it would seem 


his friend, Dr. Shiraishi, in fact, he not seen this dock 
has seen some graving docks i in the U nited States. _ Therefore, diag nee 


to the cost of which, in spite of cheap labor in 
a amounted to 1 400 000 yen, the writer believes that the cost would — oe 
have been more than 50% less if it had been built 10 years earlier, 
or prior to the Chino- Japanese War, and has no hesitation in — 
that the Russo- Japanese war made t the cost still higher. 
In p proportion to the number of war ships and merchant 


_* An interior view of one of these, together with discharge data of the pumps, etc., 
i e found in ‘Transactions, Am, 8 E., Vol. LIV, Part F, p. 429 et seq. asl 4 
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DISCUSSION ‘on “NAGASAKI GRAVING DOCK. 


awa. in J apanese | waters, there : are oe few large. docks in the Imperial 


Ls Navy Yards and in commercial ports, and Japan is managing with 
Sorte hospitals for her vessels than are other countries; but i in the — 
. near future, additional docks of this kind must be built, ,and there- 
z fore the paper will be specially interesting for future referenc d 
7 As to the question of the use of modern machinery for the con- m 
g work of this kind, conditions in n the Orient bs! 
Ss greatly from those in America, where contractors have proper a 
‘ labor-saving machines. Tn Japan it takes months or even a year to 
import and learn the use of new machinery. 
are ad sh For mining works, for instance, which are of more permanent _ 
Character than those for this kind of engineering v works, new ma- 
chines are being introduced from time to time so as to make the | 
ae —— cheaper and at the s same time more rapid. a = 
to mention ‘that, in a country like Japan, 
is found in many parts of the empire. The writer had euperteneitins 
of using this natural cement ‘in several engineering works — with oy 
which he was connected. The puzzolana from Goto Islands, referred 
to by the author, i is of very good quality. _ In building the first grav- bs - 
ge ing dock in Japan, in the Yokosuka Navy Yard (near the landing 
place of Commander Perry), puzzolana from the Province of Tau 
ae was used and was satisfactory, especially in the early sixties, when — 
manufacture of Portland cement was not known in a J apan, , and 
imported cement was both very expensive and very 
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MEMOIR OF DAVID MAXSON GREENE. 


. 


~ 


David Maxson Greene was born in Rensselaer County, 
oe Ww York, on on J uly 8th, 1832, and was the eldest son of J some ‘ 
and Susanna Maxson Greene. His father was a native 
of Berlin, Rensselaer County, New York, and a descendant of Sur- 
 geon J ohn Greene, a purchaser, with Roger ‘Williams, of India : 
lands at Providence, Rhode Island. The Rev. John Maxson was a Bk 
maternal in 1638 at Newport, Rhode Island, the 
white child born in the Colony of Rhode Island. 
aes In 1835, his parents moved to Adams, Jefferson Cine where he | 
_ received his early education in the distriet schools and at Adams si 
Seminary. In 1850 he entered Rensselaer Polytechnic Insti- : 
=H _ tute, where, by ‘great industry, he > completed a three- -year course in 
one year, being ; graduated i in 1851 with the degree of Civil Engineer. 
He was an instructor at the Institute during the following year, and, _ 
“da ter, appointed a subordinate position in the State Engineer- 
. ing Corps, then engaged in enlarging the Erie Canal. In 1853 he | 
er) went to Ohio and was engaged on a survey | of the Cleveland, Lorain — 
and heeling Railroad. The following spring he went to 
where he had charge of a division of the Logansport and 
i Indiana Railroad. He w was obliged to 1 return East in the fall on ac- 
count of ill health. In 1855 he was appointed an Instructor i in Rail- 


the Rensselaer Polytechnic Institute, and was 


shortly afterward elected Professor of Geodesy and Topographical cid 
Drawing. i the spring of 1856 he was sent to West Point, and took 


a special course in under 


amount Peruvian was attac 


= = a _ capture of the forts at Port Royal and Hatteras Inlet. He wa 
J ral in blockade off the Atlantic ones in a the Gulf of 
Mexico. 


ss forwarded plify the records olumes of Transacti aii. aa 
led to the Secretary prior to the ere printed, or Any informa- 
tl 
— 
— 
1 ited States Navy at 


he held for thirteen yi years, resigning in n 1891. 


4 
4 


as Assistant Professor Natural and 
hy and Instructor in Steam Engineering. In 1865, at his re- on 
quest, he was detailed for duty Assistant to the Chief of 

Bureau of Steam Engineering, in the Navy Department, at W ash- 

f ington, D. Cc. For three years he was engaged in planning and eon- 

- ducting experiments on the physics of steam, and early in 1868 he 
was appointed ‘a member of the Treasury Commission to 
and test the devices for determining the product of the distilleries — 
3 the country. a This commission came to be known as the “Whisky — - 


Commission.” | ir In the spring of the > same year he entered the service 
uf _— the City of Albany, as Chief . Assistant Engineer in ‘charge of 
surveys for the the water-works. In February, 1869, 
was detailed as First Assistant Engineer in charge of the United © 
States Steamship Narragansett, for a cruise in the West Indies, but ox 
_ yellow fever broke out in May, and the ship was sent back into — - 
northern waters and detained in quarantine at the Isle of Shoals, Ne 


- near Portsmouth, New Hampshire, for two weeks. In September, aa 


he » was detailed as First Assistant Engineer in charge o of the Frolic, . 
the Port Admiral’s "vessel, in New York Harbor. He reported for 


duty, and at the same time tendered his resignation from naval 


then returned to Troy and engaged in the g general of 4 
his Early in 1870 he was” employed ‘to examine the 


York State 
sion to test devices substitute steam animal power on. the 
ae canals. In January, 1874, he was appointed Engineer in charge | 
_ of the Eastern Division of the State ‘Canals. — In July of the same 
year he was “appointed Deputy State Engineer, in which office he 
“ continued until 187 7, when he again returned to Troy and resumed _ 
general engineering practice. In August, 1878, “he was 
Director of the Rensselaer Polytechnic Institute, a position which a ie 
During that period 
he was engaged in a general engineering practice extending through — 
different States, the District of Columbia and Canada. In 


eleven: 


“tension. He had a experience as an expert witness on hydraulic 


He was the author of. the ‘following books : 
(1886) ; “Method of Laying out Easement Curves 


steam engineering in the Courts. was a School 
sioner of Troy from 1873 to 1876. 


“No 


* 


=e 


7 
= 
— 
| 
a 
able effect of the sawdust and mill refuse discharge the 
Ottawa. In 1871 he exam 
___City of Troy, and advocated the pump 
= 
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“Practi tical cal Hydraulics” and nd “Rail- 
Notes for the Use of Students. 
—s«dAt is interesting 1 to note that many of the ‘Japanese students in 
gineering, who were graduated from the Rensselaer 
‘Institute and who have since risen to places of importance in their © _ 


remember with gratitude their associations with Pro- 


Naval Engineers, the New England Society. of Naval ieee 
the Society of Naval Architects and Marine Engineers, the Ameri- _ 
Association for the Science, the 


‘ef the Loyal npersdiy of the United Same Naval Order of the United hs 
_ States, Post John A. Griswold, G. A. R. , the Army and Navy | Club of . 
York City, and the Ionic of Troy; he was also a Mason, 
of the 32d degree. He was a member of General Joseph B. Carr’s — 
_ _He was married at Adams, New York, January 31st, 1855, to 
a Maria N. Skinner, a daughter of the late Hon. Calvin | Skinner, lan 
- Adams, who still survives him. ‘His home i in Troy was at 41 First | 


- Street, but he died at his summer home, in Adams, ‘New York, on 


Professor Greene was essentially an engineer. He lived in an 
engineering g atmosphere, his n mind always drifted toward scientific ee 3 
subjects, he kept abreast of the age in which he lived. Im- 


‘among his associates, a a genial gentleman. 
David Maxson Greene was elected a Member the American 
= — of Civil Engineers 0 on May 20th, 1868. 
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| | 
4 
— 
d Patriots of 
f the Society of the Founders an 
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MEMOIR OF ARCHER COCHRAN 
ARCHER COCHRAN STITES, M. Am, So ae 
—_ 
Avaust 1905. 


,on 
1863, and resided there until the : “of 1883, when he en- 
_ tered the class of ’87 at the Rensselaer Polytechnic Institute, of 
‘Troy, New York. . He was graduated with his | class i in June, 1887, 


John Nier, hydraulic a and engineer. 
After spending a few months in Mr. Nier’s office 
of A. L. Waddell, M. Am. Soe. C. E., who was | ‘then repre- 
senting The Phenix Bridge Company and the Phenix x Iron Com- 
pany in that portion of the United States lying west of the ‘Missis- 
sippi River, and at the same time was, establishing a a ‘practice = 


Consulting Bridge ‘Engineer. Stites: remained i in 


successor, , his | su Mr. ‘Stites? first duty in 
3 this new position was to settle the unfinished business relating to 
the completion of the Elevated Railroad in St. Louis, which | The 
- Phenix Bridge Company | had built for the St. Louis “Terminal — 
Railroad Association. In the autumn of 1892 he settled in Chicago, 
where for nine years he represented very successfully The 
Company and The Phenix Iron Company. | 
2 At the time he took this new position, the modern office building, 
its heavy. metal framework, was just beginning to be developed, 
and a “number of important structures af this type were soon built. — 
There were also then several large bridge pre projects. under considera- 
tion. _ Mr. Stites secured, for the companies he represented, a num- — 
— of these important structures, and, by his conduct of the ~ ar: 
mess involved, fully established the standing of these 
1901 he resigned these agencies i in order to 
of Joseph T. Ryerson and Son, and to inaugurate fe for them an 
gineering” department” with» special reference to "structural steel 


For two years” he labored on this work ; but in 


3 The plans evolved by M Mr. Stites for J oseph T. Ryerson and aay 

were on an unusually large scale, have bom 
= carried out since he left their employ. | 


A , Waddell, John ins, Members, Am. Soc. 


@ 
im 
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Asheville he went to _ 
— 


Memoirs. 


usually large, for he made lasting friendships: easily. His genial, 
eg kindly nature, overflowing g with good fellowship, demanded contact 
with his fellows at many points, , and make him universally popular. 
e This characteristic, so attractive to his 1 many friends, v was enhanced 
in his home, where he was a most loving husband and father. 


been only of late years, viz. Com- 
mercial Engineer. While education and early practice were 
entirely professional, he soon evinced a decided preference for the ys a : 
business side of engineering, and, during the. latter half of the ae if 
or five years that he spent ' with Mr. Waddell, a large portion of the a 
business of the office fell to his lot. Since 1892 h his experience had 
ee - been mainly i in the line of commercial eng engineering, ‘and in it he was *) 
eminently successful. Had his health held out, and had he lived “aa 
ee old age, he undoubtedly, would have become a financier of recognized — a 
In 1892 Mr. Stites married Miss Louise Sells, ughter of the © 


ae late Mr. Luke Sells, « of St. Louis. _ Three children were born of the 
Mr. Stites was elected a J unior yr of the American Society of Civil 

"Engineers on December 3d, 1890, an Associate Member on November — : 

1891, and a Member on May 6th, 1896. He was also a Member 


Technion! Club of Chicago, and at one time served as 


TED DECEMBER 199TH, 1902. 


John Walker -Barriger, Jr., was born Washington, D..0., 


uly 20th, 1874. He was the third son of General Jee Water 2 


the ‘United States _Amy, Sarah Frances 


the various posts where his was stationed. Later, 4 
“tended the High School of St. Louis and Washington University 
In the early autumn of 1894, when the Terminal Railroad Asso ia, 


ninal | 
a of St. Louis, was ‘pbuilding the new Union Station, involvin, 
prepared f from papers on at the House of the 


| 
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MEMOIR: OF JOHN WALKER. BARRIGER, (Memoirs. 


Assistant to the Resident on ‘this wi as Ww well as on 


q 

through Louisiana, as rodman, office man and compiler of 


On the completion of this ‘survey he returned to St. Louis and o 
resumed the study of engineering, in order to equip himself more 


- thoroughly for professional work. During this period he also under 


took land line work in the vicinity of St. Louis. — Fiabe paren 
On the of his poe in April, 1897, Mr. ‘Barriger re- 


May, 1898, he became Assistant Engineer, was put in 
> responsible charge ‘of maintenance of way, W ith an office in Tyler, 
This position he held until December, 1899. He then went: 
as Kansas City as Engineer in the office of E. Holbrook, M. Am. a 
C. E., Chief of the Kansas City, Pittsburg and Gulf 
Railroad (later the Kansas City Southern Railway), and had 
- of the estimates for track, bridge and building work, also masonry a 


construction. 
sf a In this office he had many and various duties, as many improve- 


ments in the road were being made. 


oe In March, 1902, he resigned this position to accept one of ; greater 


7 _ responsibility, entering the employ of the St. Louis , Memphis and a 4 
outheastern Railroad as Bridge Engineer. “were the 


supervision of the checking of stresses in the bridges | to be ay a S| 
and the examination and approval of bridge plans. He had 


Mr. professional associates him as a man, 


sibility, ‘the and of his work. was an nace 
eurate and skilful draftsman, and this talent was by no means con- 4 

fined to engineering, for he had a keen appreciation of art. oye: Ly a 


character was | unselfish, and he was always kindly 

= He met his death at the hands « of a a man : whom he had befriended. — 
ey 1899 he was married to Miss Edith Beck, of St. Louis, who, = 


‘Mr. Barriger was elected a of the American Society of 
4 Civil Engineers on and an Member on 
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DUSEN HITE-SMITH, Assoc. 


-' an Dusen Hite-Smith was born on August 4th, 7 a 
ven nd b one | of the oldest of 


When he was fourteen years | of age his father 4 failed i in business, 
and it became necessary for him to strike out for himself, 
a: he did, with the courage of a man of mature years. Pm ice ws 
__-Hiis first work was as a chainman on surve eys ; for the Union Reil- 


- andl ol Chattanooga, on which he remained f for three months. From > 


October, 1888, to April, 1893, he “was engaged with Messrs. Guild 


m4 and White, E none, of Chattanooga, , Tennessee, in successive 
grades from Rodman to Resident Engineer. From May to De- 
cember, 1893, he was ‘engaged with the United States Engineer 
- Corps on the improvements of the Tennessee River. _ He then re 
turned to Messrs. Guild and White, and was engaged | as Assistant 
ngineer on surveys of the Lookout Mountain Incline, the tna 


= Coal Mines, ‘and on railro ad and municipal ‘work. - In 1894 he 
superintended the construction of water- -works a 


paid Late in 1893 he purchased a limestone rock quar acuunal ch 
oe he shipped fluxing material to the Citico Furnace at Chattanooga. 


ate oy Realizing his need of a thorough education, Mr. Hite-Smith en- 


tered the University, of Tennessee in 1895, and i in 1897 


y man who ever ‘nek the en engineering course in that wiveuiig in 
After graduation he was: employ yed by Messrs. Guild and White 
= ine construction of water-works at Chester and Union, South | 


July, 1898, he “was engaged by the Standard Boiler 
«Bridge Company, of Bellaire, Ohio, in the construction of water- ‘ 
penis at Sharpsville, Pennsylvania; and in September, 1898, he took — a 
Br a contract for the construction of water-works and a sewerage plant | aoe 
at Following this he was connected 
with the construction of water- at St. Petersburg an and 


as Consulting or in the construction 
‘works and sewerage systems in the South. 
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shall, under —= 
shall, under the firm name Hite-Smith and Mi Min- 
; om papers on file at the House of the Society. 
ary 


MEMOIR OF VAN DUSEN HITE-SMITH. = [Memoirs 


: ois thought to have been the cause of his breakdown and death, which — a 
occurred at his home in Knoxville on August 27th, 1905. 
_ Mr. Hite-Smith was elected an Associate Member of the Ameri- 
can Society of Civil Engineers on April 30th, 1901. 


= 


a man of great p rmount every 
short a life. He was in his attempts to 
— vigor and placed upon his bod; 
— 
— 
— as 


